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Description 

Field of the Invention 

s [0001] The invention reiates to novel [4S-(4a!phaM2aaipha)]-4-(dimethy!amino^ -9-[ 
[(substituted amino)subsltuted]amino]1 ,4,4a,5 t 5a,6 f 11 t 12a-octahydro-3,10,12, , !2a-tetrahydroxy-1 ,11-dioxo-2-naph- 
thacenecarboxamides, herein after called 7-(substituted)-8-(substituted) -^-[(substituted glycyI)amido]-6-demethyI- 
6-deoxytetracyclines, which exhibit antibiotic activity against a wide spectrum of organisms including organisms which 
are resistant to tetracyclines and are us etui as antibiotic agents. 

10 [0002] The invention also relates to novel 9-[(haioacyI)am!do]-7-(substitutcd)-8-{substitutcd)-6-dcmcthyN6-deox- 
ytetracyciine intermediates useful for making the novel compounds of the present invention and to novel methods for 
producing the novel compounds and intermediate compounds. 

SUMMARY OF THE INVENTION 

15 

[0003] This invention is concerned with novel 7-(substitutcd)-8-(substitutcd)-9-[(substitutcd glycy!)-amido]-6-dcme- 
thyl-6-deoxytetracycIines. represented by formula I and II, which have antibacterial activity; with methods of treating 
infectious diseases in warm blooded animals employing these compounds; with pharmaceutical preparations contain- 
ing these compounds; with novel intermediate compounds and processes for the production of these compounds. More 
20 particularly, this invention is concerned with compounds of formula I and II which have enhanced antibiotic activity 
against tetracycline resistant strains as well as a high level of activity against strains which are normally susceptible 
to tetracyclines. 

[0004] Provided by the invention are compounds of the formula: 



30 




I 




[0005] In formula I and II, 

ss 

X is halogen or trifluoromethanesulfonyloxy, the halogen is selected from bromine, chlorine, fluorine and iodine; 
R is selected from hydrogen; halogen selected from bromine, chlorine, fluorine and iodine; or R = -NR 1 R 2 
and when R -~. -NR 1 R 2 and R 1 - hydrogen, 
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mcthy: ethyl, n-prcpyl, 1-methyIethyi, n-butyl, 1 -methylpropyl. 2-methy.*propyI or 1 ,1-d;methyiethy:; 
and when R 1 = rrcthyl or ethyl, 

H 2 ~ methy:. ethyl, n-propyl, 1-methyIethyI, n-butyl, 1 -methylpropyl or2-methyIpropyi; 
and when R 1 ^ n-propy:, 
s R2 zz n-propyl, 1 -methy \ ethyl, n -butyl, 1 -methylpropyl or 2-methy!propy!; 

and when R 1 = 1 -methy lethyl, 
R 2 - n-butyl, 1 -methylpropyl or 2-methyipropyi; 
and when R 1 - n-butyl. 

R 2 = n-butyl . 1 -methylpropyl or 2-methyIpropyI; 
10 and when R 1 - t -methylpropyl, R 2 =-- 2-mcthylpropyi; 

R 3 is selected from hydrogen; straight or branched (C-j-C^alkyl group selectedfrom methyl, ethyl, propyl, iscpropyl, 
butyl, isobutyl, pentyl, hexyl, heptyl and octyl; a-mercaptofC, -Chalky I group selected from mercaptomethy!. a- 
mcrcaptocthyl, a-mercapto-1 -mcthy i ethyl, a-mcrcaptopropyl and a-mercaptobutyl; 

u-hydroxyfCj-C^ alkyl group selected from hydroxymethyi, u-hydroxy ethyl, a-hydroxy-1 -methy lethyl, a-hydroxy- 
15 propyl and a-hydroxybutyl; carboxylfC^CgJ-alkyl group: (C 6 -C 10 )aryi group selected from phenyl, a-naphthyl and 

P-naphthyi; substituted(C 6 -C 10 )aryl group (substitution selected from hydroxy, halogen, (C^C^alkoxy, trihaIo(C r 
C 3 }alkyl, nitro, amino, cyano, (C^C^alkoxycarbonyl, (C^CgJaikylamino and carboxy); (Cy-Cgjaralkyl group se- 
lected from benzyl, 1-phenylethyI, 2-phenyIethyI and phenylpropyi; substltutedfGy-CgJaralkyI group [substitution 
selected from halo, (C-j-C^alkyl, nitro, hydroxy, amino, mono- or disubstitutcd (C 1 -C 4 )aIkyIamino, (CpC^alkoxy, 
20 (C 1 -C 4 )alkyIsuIfonyl, cyano and carboxy]; 

R 4 is selected from hydrogen and (C r C 6 )aikyl selectedfrom methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl 
and hexyl; 

when R 3 does not equal R 4 the stereochemistry of the asymmetric carbon (i.e., the carbon bearing the W substit- 
ucnt) maybe be cither the racemate (DL) or the individual onantiomcrs (L or D); 

25 w is selected from amino; hydroxylamino; (C r C 12 ) straight or branched alkyl monosubstituted amino group sub- 

stitution selected from methyl, ethyl, n-propyl, 1 -methy lethyl, n-butyl, t -methylpropyl, 2-methyIpropyl, 1,1-dimeth- 
ylcthyl, n-pentyl, 2-methyIbutyI, 1 : t-di methylpropyl, 2,2-dimcthylpropyl, 3-mcthyIbutyl, n-hcxyl, 1 -methylpcntyl, 
1,1-dimethyibutyl, 2,2-dimethyIbutyl, 3-methyIpentyl, 1 ,2-dimethyibutyl, 1,3-dimethyIbutyI, 1-methyl-1-ethylpropyl, 
heptyl, octyl, nonyl, decyl, undecyl and dodecyl and the diastereomers and enantiomers of said branched alkyl 

30 monosubstituted amino group; 

(C 3 -C Q )cycIoaIkyI monosubstituted amino group substitution selected from cyclopropyl, trans- 1 ,2-dimethylcyclo- 
propyl. cis-1 ,2-dimethyIcyc!opropyI, cyclobutyl, cyclopentyl, cyclohexyI : cycloheptyl, cyclooctyl, bicyclo[2.2.1]- 
hcpt-2-yl, and bicycIo[2.2.2]oct-2-yl and the diastereomers and enantiomers of said (C 3 -C 8 )cycloaIkyI monosub- 
stituted amino; [(C 4 -C 10 )cycloalkyl]alkyl monosubstituted amino group substitution selectedfrom (eye lop ropy!) me- 

35 thyl, (cyclopropyl)ethyl, (cyclobutyl)-methyl, (trans-2-methylcycIopropyl)methyl, and (cls-2-methylcyclobutyl)me- 

thyl; (C 3 -C 10 )aikenyl monosubstituted amino group substitution selected from allyl, 3-butenyl, 2-butenyl(cis or 
trans), 2-pentenyl, 4-octenyl, 2,3-dimethyi-2-butenyl, 3-methyl-2-butenyl, 2-cyclopentenyl and2-cydohexenyl; (C 6 - 
C 10 )aryl monosubstituted amino group substitution selected from phenyl and naphthyl; (C 7 -C 10 )aralkylamino group 
substitution selected from benzyl, 2-phenylethyl, 1-phenylethyl, 2-(naphthyl)methyl, 1-(naphthyl)methyl and phe- 

40 nylpropyl; substituted (C 6 -C 10 )aryl monosubstituted amino group [substitution selected from (C-j-Cyacyl, (C,-C 5 ) 

acylamino, (C 1 -C 4 )alkyl, mono or disubstituted (C 1 -C 8 )alkylamino, (C^C^alkoxy, (C 1 -C 4 )alkoxycarbonyi ; (C,-C 4 ) 
alkylsulfonyl, amino, carboxy. cyano, halogen, hydroxy, nitro and triha!o(C 1 -C 3 )alkyl]; straight or branched sym- 
metrical disubstituted (C 2 -C 14 )aikylamino group substitution selected from dimethyl, diethyl, diisopropyl, di-n-pro- 
pyl, dibutyl and diisobutyl; symmetrical disubstituted (C 3 -C 14 )cycloalkylamino group substitution selected from di- 

45 cyclopropyl, dicyclobutyl, dicyclopentyl, dicyclohexyl and dicycloheptyl: straight or branched unsymmetrical dis- 

ubstituted <C 3 -C 14 ) alkyl ami no group wherein the total number of carbons in the substitution is not more than 14; 
unsymmetrical disubstituted (C 4 -C 14 )cyc!oalkyIamino group wherein the total number of carbons in the substitution 
is not more than 14; (C 2 -C 8 )azacycloalkyl and substituted (C 2 -C 8 )-azacycloalkyI group substitution selected from 
aziridinyl, azetidinyL pyrrolidinyi. piperidinyl, 4-methyIpiperidinyI, 2-methylpyrroIidinyl, cis-3,4-dimethyipyrroIidinyI, 

50 trans-3,4-dimcthyIpyrrolidinyI, 2-azabicyclo[2.1.1]hox-2-yI, 5-azabicycIo[2.1.1]hox-5-yl. 2-azabicycIo[2.2.1]-hcpt- 

2-yI, 7-azabicycIo[2.2.1 Jhept-7-yl, 2-azabicyc!o-[2.2.2]oct-2-yi and the diastereomers and enantiomers of said (C 2 - 
C 8 )azacycIoaikyI and substituted (C 2 -C 8 )-a7acyc!oaikyl group; 1 -azaoxacycloalkyl selected from morpholinyl and 
1 -aza-5-oxocycioheptane; substituted 1 -azaoxacycloalkyl group substitution selected from 2-(C 1 -C 3 )a!kyImor- 
pholinyl, 3-(C 1 -C 3 )aikylisoxazoIidinyl. tetrahydrooxazinyl and 3,4-dihydrooxazinyI; [1 ,n]-diazacycIoaiky[ and sub- 

55 stituted [1 ,n]-dia7acycioaikyl group selected from piperazinyl, 2-(C 1 -C 3 )aIkyIpipera?inyl, 4-(C 1 -C 3 )alkyipipera7lnyl, 

2.4- dimethyIpiperazinyl, 4-(C 1 -C 4 )aikoxypiperazinyI. 4- (C 6 -C 10 ) -aryloxypiperazinyi. 4-hydroxypiparazinyI, 2,5-di- 
azabicyc:o-[2 2.1 ]-hept-2-yI, 2,5-diaza-5-methy;b:cyc!o-[2 2.1 |hept-2-yI. 2.3-diaza-3-methylbicycIo-[2.2.2;oct-2-yl, 

2.5- dia7a-5.7-dimothylb!cycIo-[2.2.2]oct-2-yl and the diastereomers or enantiomers of said [*! ,n]-diazncyc!oa!kyl 
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and substituted [1 ,n]-d;azacyclQaIky! group; 1 -azathiacycloalkyl and substituted 1 -azathiacycloalkyl group sheeted 
from thiomorphoir.yi, 2-(C 1 -C 3 )aIkylthio-morphoIinyi and 3-(C 3 -C 6 )cyc:oa!kyItn;orr.orpho;inyI; M-a/oIyl and substi- 
tuted N-azoIy! group selected f rem. l-imidazolyl.a-t^^jalkyl-l-ir.idazoly!. 3-(C--C 3 )alky:-t-im:dazo-IyI r 1-pyrro- 
lyl, 1-pyra/oIyI. 2-(C r C 3 )a;kyI-1-pyrrolyi, 3-(C 1 -C 3 )-aIIcy!-1-pyra7o:yI l Indolyl, 1-(%2,3-tria70lyl), 4-(C r C s )a:tyM - 
(1,2,3-tria/olyI). 5-(C r C 3 )alkyI-1-(1 2.3-triazo;yI), 4-(1 ,2,4-trIazoIyI, t-tetra/oly!, 2-tetra/o!yl and benzimidazolyi; 
(heterocycle) ami no group selected from 2- or3-furanyIamino, 2- or 3~thieny:amino, 2-, 3- or4-pyndylamino, 2- or 
5-pyrlda?lnylamlno. 2-pyrazlnyIamino, 2-(imIda/oIyI)amino, (benzlmldazolyljamlno, and (benzothiazo!yl)amlnQ) 
amino and substituted(heterocycie)dm!no group as defined above w th substitution selected from straight or 
branched (C r C 8 ) alky!: (heterocycle) methyl-am in o group selected from 2- or 3-furylmethylamino, 2- or 3-th;enyl- 
mcthylamlno, 2-, 3- or 4-pyridylmcthylam;no, 2- or 5-pyridazinylmcthy!arnIno, 2-pyrazlny!mcthyI-amino, 2-(imida- 
zolyi)methyI amino. (benzimidazoiyl)methylamino. and (benzothiazolyl)methyiamino and substituted (heterocycle) 
methylamino group as defined above with substitution selected from straight or branched (C 1 -C 6 )alkyl: carboxy 
(C 2 -C 4 )alkyIamino group selected from amlnoacctlc acid, a-aminoproplonic acid, 3-aminopropionic acid, a-butyrc 
acid, and p-aminobutyric acid and the enantiomers of said carboxy(C 2 -C 4 )alkyIamino group; (C r C 4 )aIkoxycarb- 
onyiamino group substitution selected from methoxycarbonyl, ethoxycarbonyl, allyloxycarbonyl, propoxycarbonyi, 
isoproproxycarbonyl, t ,1 -dimethyl ethoxycarbonyl, n-butoxycarbonyl, and 2-methyIpropoxycarbonyI; (C^C^ 
alkoxyamino group substitution selected from methoxy, ethoxy.n -pro poxy, 1-methy!ethoxy, n-butoxy, 2-methyIpro- 
poxy, and 1 ,1-dimethy!ethoxy; 

(C 3 -C 8 )cycIoa!koxyamino group selected from cyclopropoxy, trans-1 ,2-dimcthyIcycIopropoxy, cis-1 , 2-di methyl cy- 
clopropoxy, cyclobutoxy, cyclopentoxy, cyclohexoxy, cycloheptoxy, cyclooctoxy : bicyclo[2.2.1 ]hept-2-yloxy, bicyclo 
[2.2.2]oct-2-yloxy and the diastereomers and enantiomers of said (C 3 -C 8 )cycloalkoxyamino group; 
(C 6 -C 10 )aryloxyamino group selected from phenoxyamino, 1-naphthyloxyamino and 2-naphthyloxyamino; (C 7 - 
C 11 )-arylalkoxyamino group substitution selected from benzyloxy, 2-phenylethoxy. t-phenylethoxy, 2-(naphthyl) 
methoxy, 1-(naphthyl)mcthoxy and phenylpropoxy; 

R 5 is selected from hydrogen; straight or branched (C 1 -C 3 )alkyl group selected from methyl, ethyl, n-propyl or 
1-methylethyl; (C 6 -C 10 )aryl group selected from phenyl, a-naphthyl or (3-naphthyl; (C 7 -C 9 )aralkyl group such as 
benzyl, 1 -phenylethyl, 2-phcnyiethyI or phonylpropyl; a heterocycle group selected from a five mombered aromatic 
or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



Z = N, O.Sor Se 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl, ben- 
zofuranyl, totrahydrothienyl, thienyl, benzothienyl or sclonazolyl, or a five mombered aromatic ring with two N, O, 
S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




Zor Z 1 = N.O, SorSe 

such as imidazolyl, pyrazolyl, benzimtdazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl. 3-aikyl- 
3H-imidazo[4,5-b]pyridyI or pyridyllmidazolyl, or a five membered saturated ring with one or two N. O, S or Se 
heteroatoms and an adjacent appended O heteroatom: 
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A 



A 



(A is selected from hydrogen; straight or branched (C-j-C^alkyl; C 6 -aryl; substituted C 6 -aryi (substitution selected 
from haio^Cj-C^alkoxy, triha!o(C 1 -C 3 )-aIicy! t nitro, amino, cyano, (C^CJalkoxycarbonyi. (C 1 -C 3 )aIkyIamino or 
carboxy): (Cy-CgJaralkyI group selected from benzyl, 1-phcnyIethyI, 2-phcnyIcthyi or phcnylpropyl) 
such as y-butyro lactam, y-butyro lactone, imidazolidinone or N-aminoimidazolidinone, or a six membered aromatic 
ring with one to three N heteroatoms such as pyridyL pyridazinyl, pyrazinyi, sym-triazinyl, unsym-triazinyl, pyrimid- 
inyi or (C r C 3 )aikyithiopyridazinyl, or a six membered saturated ring with one or two N, O, S or Sc heteroatoms 
and an adjacent appended O heteroatom such as 2,3-dioxo-1-piperazinyI, 4-ethy!-2.3-dioxo-1-piperazinyI, 4-me- 
thyI-2 : 3-dioxo-1-piperazinyI, 4-cycIopropyI-2-dioxo-1-pIperaziny! : 2-diaxomorpholinyi, 2-dioxothiomorphoIinyI: or 
-(CH 2 ) n COOR 7 where n^0-4 and R 7 is selected from hydrogen; straight or branched (C r C 3 )alkyI group selected 
from methyl, ethyl, n-propyl or 1 -methyl ethyl ; or (C 6 -C 10 )aryl group selected from phenyl, ct-naphthyl, or (5-naph- 
thyl; 

R 6 is selected from hydrogen; straight or branched (C-j^Jalkyl group selected from methyl, ethyl, n-propyl or 
1-methylethyt; (C 6 -C 10 )aryl group selected from phenyl, a-naphthyl or p-naphthyl; (C 7 -C 9 )aralkyl group such as 
benzyl, 1 -phcnylethyl, 2-phonylethyl or phenylpropyl; a heterocycle group selected from a five membered aromatic 
or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



Z- N, Q,S orSe 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroIidinyl, 3-pyrrolidinyl,2-pyrrolinyl, tetrahydrofuranyl. furanyl, ben- 
zofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic ring with two N, O, 
S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 



ZorZ 1 - N, O, S orSe 

such as imidazotyl, pyrazolyl, bcnzimidazolyl, oxazolyl, bcnzoxazolyl, indazolyl, thiazotyl, benzothiazolyl, 3-aIkyl- 
3H-imidazo[4,5-b]pyridyl or pyridyiimidazolyl, or a five membered saturated ring with one or two N, O. S or Se 
heteroatoms and an adjacent appended O heteroatom: 




o r 
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(A is selected from hydrogen; straight or branched (C r C 4 )alkyl; C 6 -aryl; substituted C 6 -aryi (substitution selected 
from haio^Cj-C^alkoxy, trihal 0(0^-03) -alky I, nitro, amino, cyano, (C t -C 4 )aIkoxycarbonyl. (C r C 3 )a!kyiamino or 
carboxy); (C 7 -C 9 )aralkyl group selected from benzyl, 1-phenylethyl, 2-phenyiethyl or phenyipropyi) 
such as y-butyrolactam, y-butyrolactonc, imidazolidinonc or N-aminoimidazolidinono, or a six mcmbcred aromatic 
ring with one to three N heteroatoms such as pyridyl, pyridazinyl, pyrazinyi, sym-triazinyl, unsymtriazinyi, pyrimid- 
inyl or {C r C 3 )aIkylthio pyridazinyl, or a six membered saturated ring with one or two N, O, S or Se heteroatoms 
and an adjacent appended O hcteroatom such as 2,3-dioxo-l-pipcrazinyi, 4-ethyl-2.3-dioxo-1-pipcrazinyl, 4-mc- 
thyI-2 ; 3-dioxo-1-piperazinyI, 4-cyclopropyi-2-dioxo-1-piperazinyl, 2-dioxomorpholinyi, 2-dioxothiomorpholinyI; or - 
(CH 2 )nCOOR 7 where n=0-4 and R 7 is selected from hydrogen: straight or branched (C r C 3 )aIkyl selected from 
methyl, ethyl, n-propy! or 1-methylethyl; or (C B -C 10 )aryl selected from phenyl, a-naphthyl or p-naphthyl; with the 
proviso that R 5 and R 6 cannot both be hydrogen; 

or R 5 and R 6 taken together are - (CH 2 ) 2 B(CH 2 ) 2 -, wherein B is selected from (CH 2 ) n and n=0-1 , -NH : -N(C r C 3 ) 
alkyl [straight or branched], -N(C r C4)aIkoxy, oxygen, sulfur or substituted congeners selected from (L or D)proline 
or ethyl(L or D)prolinate; and the pharmacologically acceptable organic and inorganic salts or metal complexes. 

[0006] Preferred compounds are compounds according to the above formula I and II wherein: X is halogen ortrif- 
luoromethanesulfonyloxy, the halogen is selected from bromine, chlorine, fluorine and iodine; R is selected from hy- 
drogen; halogen selected from bromine, chlorine and iodine; or R = -NR 1 R 2 

and when R~-NR 1 R 2 

and R 1 = hydrogen, R 2 = methyl, ethyl, n-propyl, 1-mcthyIethyl, n-butyl, 1-mcthyIpropyl or 2-mcthylpropyl; 
and when R 1 - methyl or ethyl, 

R 2 - methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1 -methylpropyl or 2 -methylpropyl; 

R 3 is selected from hydrogen ; straight or branched (C,-C B )aIkyl group selected from methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, pentyl, hexyl, heptyl and octyl; a-hydroxy(C r C 4 )alkyI group selected from hydroxymethyl. a-hy- 
droxyethyl, a-hydroxy-1 - methyl ethyl, a- hydroxyp ropy I and ot-hydroxybutyl; carboxyl(C r C 8 )-aIkyl group; (C 6 -C 10 ) 
aryl group selected from phenyl, a-naphthyl and (3-naphthyl; substituted(C 6 -C 10 )aryl group (substitution selected 
from hydroxy, halogen, 

(C r C 4 )alkoxy : (C r C 4 )alkoxycarbonyl, and carboxy); 

(C 7 -C 9 )aralkyl group selected from benzyl, 1-phenylethyl, 2-phenyIethyl and phenyipropyi; substituted(C 7 -C 9 )ar- 
alkyl group [substitution selected from halo, (C|-C 4 )alkyl, (C^CJalkoxy, (C^C^alkylsulfonyl, cyano and carboxy); 
R 4 is selected from hydrogen and (C r C 4 )alkyl selected from methyl, ethyl propyl, isopropyl, butyl and isobutyl; 
when R 3 does not equal R 4 the stereochemistry of the asymmetric carbon (i.e., the carbon bearing the W substit- 
uent) maybe be either the racemate (DL) or the individual enantiomers (L or D); 

W is selected from amino; hydroxylamino; (C r C 12 ) straight or branched alkyl monosubstitutcd amino group sub- 
stitution selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1 -methylpropyl, 2-methylpropyl, 1,1-dimeth- 
ylethyl, n-pentyl, 2-methylbutyl, 1 1-dimethyIpropyl, 2,2-dimethyipropyI. 3-methyIbutyI, n-hexyl, 1-methy!pentyl, 
1,1-dImcthyIbutyl, 2,2-dimcthyIbutyi, 3-mothy:pcntyl, 1 ,2-dimcthylbutyl, 1,3-dimothyIbutyl, 1-mcthy!-1-cthy!propyl, 
heptyl, octyl, nonyl, decyl and the diastereomers and enantiomers of said branched alkyl monosubstituted amino 
group; (C 3 -C 8 )cycIoalkyl monosubstituted amino group substitution selected from cyclopropyl, trans-1 ,2-dimeth- 
ylcyclopropyl, cis-1,2-dimethyIcyclopropyl, cyclobutyl, cyclopentyl. cyclohexyl, cycloheptyl, cyclooctyl, and the di- 
astereomers and enantiomers of said (C 3 -C 8 )cycIoaIkyl monosubstituted amino group; [(C 4 -C 10 )cycloaikyl]alkyl 
monosubstituted amino group substitution selected from (cyc!opropyI)methyl, (cyciopropyl)ethyl, (cyclobutyi)me- 
thyl, (trans-2-methy!cyc!opropyi)methyl and (cis-2-methyIcyclobutyl)methyI; (C 3 -C 10 )alkenyi monosubstituted ami- 
no group substitution selected from ailyl. 3-butenyl, 2-buteny! (cis or trans). 2-pentenyI, 4-octenyI, 2 3-d:mcthyI- 
2-butcny; 3-mcthyI~2-butonyi, 2-cyclopcntcnyl and 2-cyc!ohcxcnyi: (C 7 -C 10 )aralkylamino group substitution sc- 
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iected from benzyl, 2-phenylethy:. l-phenyiethyl, 2-(naprthyl)methyI. V(naphthyl)methyl and phcnyipropyl; 
st r a : ght or branched symmetrical disubstitutcd (C 2 -C 14 )a;kyIam;no group substitution selected from diethyl, di- 
ethyl, d.isopropyl, di-n-propyl, c. butyl and diisobutyl; symmetrical tiisubst.tuted (C 3 -C< 4 )-cyc!oaikylamino group 
substitution selected from dlcyciopropyi, dicyclobutyi, dicyclopentyl, dicyclohexyl arc dicycloheptyi; straight or 
branched unsymmetrical disubstituted (C 3 -C 14 )alkyi amino group wherein the total number of carbons in the sub- 
stitution is not more than 1 4; unsymmetrical disubstituted (C 4 -C 14 )cycIoaii<ylamino group wherein the total number 
of carbons In the substitution is not more than 14; 

(C 2 -C B )azacyc:oalkyl and substituted (C 2 -C 8 )azacyc!ca!ky! group substitute selected from aziridinyl, azetidinyl, 
pyrrolidinyl, piperidinyi, 4-methyipiperidinyi. 2-methyipyrra;idinyl, c;s-3,4-dimethyIpyrroIid;nyI, trans-3 4-d:methyi~ 
pyrroiidinyl, 2-azabicycio[2.1.1]hcx-2-yl, 5-azabicyc!o-[2.t.1]hex-5-y:, 2-azab!cycIo[2.2.1]hcpt-2-y!, 7-azabIcycIo 
[2.2.t]hept-7-yI, 2-azabicyc!o[2 2.2]oct-2-yI and the diastereomers and enantiomers of said (C 2 -C 8 )azacycioaIkyi 
and substituted (C 2 -C a )azacycloaikyI group; 1 -azaoxacycloaikyl selected from morpholiny! and 1 -aza-5-oxocy- 
clohcptanc; substituted t -azaoxacycloaikyl group substitution selected from 2-(C r C 3 )aikyImorphoIinyI, 3-(C r C 3 ) 
alkylisoxazolidinyl, tetrahydrooxazinyl and 3.4-dihydrooxazinyI; [1 .nj-diazacycioalkyi and substituted [1 ,n]-diaza- 
cycloaikyl group selected from piperazinyi, 2-(C 1 -C 3 )aIky!piperazinyi, 4-(C r C 3 )alkyipiperazinyl, 2,4-dimethyIpiper- 
azinyl, 4-(C r C 4 )aIkoxypipcrazinyl, 2,5-diazabicycio[2.2.1]hept-2-yi, 2.5-d;aza-5-mcthyIbicycIo[2.2.1]hcpt-2-yI, 
2,3-diaza-3-methyibicyclo[2.2.2]-oct-2-yi, and the diastereomers or enantiomers of said [1 t n]-diazacycIoaikyl and 
substituted [1 ,n]-diazacycioalkyl group; 1-azathiacycIoalkyl and substituted t-azathiacycloalkyl group selected 
from thiomorpholinyi, 2-(C 1 -C 3 )alkyithiomorphoIinyi and 3-(C 3 -C 6 )cycioalkyIthiomorpholinyi; N-azoIyi and substi- 
tuted N-azoIyl group selected from 1-imidazoIyi, 2-(C 1 -C 3 )aIkyI-t-imidazoIyi, 3-(C r C 3 )alkyi-1-imtdazoIyI, 1-pyrro- 
lyl, 2-(C 1 -C 3 )alkyl-l-pyrroIyl, 3-(C 1 -C 3 )alkyi-1-pyra7oiyi, indoiyi, 1(1 ,2,3-triazoiyl), 4-(C r C 3 )aIky!-1-(1,2,3-tria- 
zolyl), 5-(C 1 -C 3 )alkyl-1 -(1 ,2,3-triazoiyl) and 4-(1 ,2,4-triazolyi); (heterocycle)methyiamino group said heterocycle 
selected from 2- or 3-furylmethylamino, 2- or 3-thienyimethyIamino, 2-, 3-or 4-pyridylmethylamino, 2- or 5-pyri- 
da7inylmcthyiamino, 2-pyrazinylmothylamino, 2-(imida7olyl)-methy!amino, (bcnzimidazolyljmethylamino, and 
(benzothiazolyl)methylamino and substituted (heterocycle)amino group as defined above with substitution selected 
from straight or branched (C r C 6 )aIkyl; carboxy(C 2 -C 4 )aiky!amino group selected from aminoacetic acid, a-ami- 
nopropionic acid, fi-aminopropionic acid, a-butyric acid, p-am in o butyric acid and the enantiomers of said carboxy 
(C 2 -C 4 )a!kyIamino group; (C.|-C 4 )aIkoxycarbonyIamino group substitution selected from methoxycarbony!, ethox- 
ycarbonyl, allyloxycarbonyi, propoxycarbonyl, isoproproxycarbonyl, 1 1-dimethyIethoxycarbonyI, n-butoxycarbo- 
nyl, and 2-methylpropoxycarbonyl; (C^C^aikoxyamino group substitution selected from mcthoxy, ethoxy, n-pro- 
poxy, 1 -methylethoxy, n-butoxy, 2-methy!propoxy f and 1 ,1-dimethyIethoxy: (C 3 -C 8 )cycloalkoxyamino group select- 
ed from cyclopropoxy, trans-1 ,2-dimethylcyclopropoxy, cis-1,2-dimethyIcyciopropoxy, cyclobutoxy, cyclopentoxy, 
cyclohexoxy, cyclohcptoxy, cyclooctoxy, bicyc!o[2.2.1]hept-2-yloxy, bicyc!o[2.2.2]oct-2-yloxy and the diastereom- 
ers and enantiomers of said (C 3 -C 8 )cyc!oalkoxyamino group; (Cy-C^Jarylalkoxyamino group substitution selected 
from benzyloxy. 2-phenyIethoxy, 1-phenylethoxy, 2-(naphthyl)methoxy, 1-(naphthyl)methoxy and phenylpropoxy; 
R 5 is selected from hydrogen; straight or branched (C^C^alkyl group selected from methyl, ethyl, n -propyl or 
1-methylethyl; (C 6 -C 10 )aryl group selected from phenyl, a-naphthyl or p-naphthyl; (C 7 -C 9 )aralkyl group such as 
benzyl, 1 -phenylethyl, 2-pheny!ethyl or phenylpropyl; a heterocycle group selected from a five membered aromatic 
or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



Z-N. O, SorSe 

such as pyrrolyl, N-mcthyiindolyl, indoiyi, 2-pyrroIidinyl, 3-pyrrolidinyl, 2-pyrroiinyI, tctrahydrofuranyl, furanyl, ben- 
zofuranyl, tetrahydrothienyl. thienyl, benzothienyl or selenazolyl, or a five membered aromatic ring with two N, O, 
S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 
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ZorZ 1 =NO, SorSe 

such as Imidazolyl, pyrazolyl, benzimidazoiyi, oxazolyl, bcnzoxazolyl, indazoiyl, thlazolyl, bcnzothiazolyl, 3-aikyI- 
3H-imidazo[4,5-b]pyridyI or pyridy! imidazolyl, or a five membered saturated ring with one or two N. O. S or Se 
heteroatoms and an adjacent appended O heteroatom: 




I 



(A is selected from hydrogen; straight or branched (C r C 4 )alkyl; C 6 -aryl: (Cy-C^aralkyl group selected from benzyl, 
1-phenylethyl, 2-phenylethyi or phenylpropyl) 

such as y-butyrolactam, y-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six membered aromatic 
ring with one to three N heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsymtriazinyl, pyrimid- 
inyl or (C r C 3 )aIkylthiopyridazinyl; 

or * (CH 2 ) n COOR 7 where n^0-4 and R 7 is selected from hydrogen; straight or branched (C 1 -C 3 )a[kyl group selected 
from methyl, ethyl, n-propyl or 1-mcthylcthyl; 

or (C 6 -C 10 )aryl group selected from phenyl, a-naphthyl, or (3-naphthyl; 

R 6 is selected from hydrogen; straight or branched (C^-Cgjalkyl group selected from methyl, ethyl, n-propyl or 
1-methylethyl; (C 6 -C 10 )aryl group selected from phenyl, a-naphthyl or p-naphthyl; (C 7 -C 9 )aralkyl group such as 
benzyl, 1 -phenylethyl, 2-phenylethyl or phenylpropyl; a heterocycle group selected from a five membered aromatic 
or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 



Z-N, 0,SorSe 

such as pyrrolyl, N-mcthylindolyl, indolyl, 2-pyrroIidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl, ben- 
zofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic ring with two N, O, 
S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 
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ZorZ* - N. G. SorSe 

such as im:da/clyi. pyrazolyl, bcnz'midazoly:, oxazolyi, bcnzoxazolyl, inda/olyl, thia/olyl, bcnzothiazolyl, 3-alkyI- 
SH-irnidazo^.S-bJpyridy: or pyridyamidazoiyl, cr a five membered saturated ring with one or two N. O. S or So 
rteteroatams ar.d an adjacent appended O heteroatom: 




A A 



(A is selected from hydrogen; straight or branched (C,-C 4 )alkyl; C 6 -aryl: (Cy-Cgjaraikyl group selected from benzyl, 
1 -phenylethyl, 2-phenyIethyI or phenylpropyl) 

such as y-butyrc lactam, y-butyro lactone, imidazoiidinonc or N-aminoim:dazoIidinonc, or a six mcmbcrcd aromatic 
ring with one to three N heteroatoms such as pyridyl, pyridazinyl, pyrazinyi, sym-triazinyl, unsymtriazinyl, pyrimid- 
inyl or (C 1 -C 3 )aikyIthiopyrida7inyI; 

or -(CH 2 ) n COOR 7 where n=0-4 and R 7 is selected from hydrogen; straight or branched (C-j-CgJalkyI selected from 
methyl, ethyl, n-propyl or 1 -methylethyl; or 

(C 6 -C 10 )aryi selected from phenyl, ot-naphthyl or p-naphthyl; with the proviso that R 5 and R 6 cannot both bo hy- 
drogen; or R 5 and R 6 taken together are -(CH 2 ) 2 B(CH 2 ) 2 - ( wherein B is selected from (CH 2 ) n and n=0-1, -NH, -N 
{C r C 3 ) alkyl [straight or branched], -N(C r C 4 )alkoxy, oxygen, sulfur or substituted congeners selected from (L or 
D)proline or ethyl(L or D)prolinate; and the pharmacologically acceptable organic and inorganic salts or metal 
complexes, 

[0007] Particularly preferred compounds arc compounds according to the above formula I and il wherein: 

X is halogen or trifluoromethanesulfonyloxy, the halogen is selected from bromine, chlorine, fluorine and iodine; 

R is selected from hydrogen; halogen selected from bromine, chlorine and iodine; 

orR--NR 1 R 2 

and when R - -NR 1 R 2 and R 1 - hydrogen, 

R 2 = methyl, ethyl, n-propyl, 1 -methylethyl, n-butyl, 1-methylpropyl. 2-methylpropyl or 1 ,1-dimethyIethyl; 
and when R1 - methyl or ethyl, 

R 2 = methyl, ethyl, n-propyl, 1 -methylethyl, n-butyl, 1-methylpropyl or 2-methylpropyl; 

R 3 is selected from hydrogen; straight or branched (C^CgJalkyl group selected from methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl. pentyl and hexyl; 

(C 6 -C 10 )aryl group selected from phenyl, a-naphthyl and (5-naphthyl; (C 7 -C 9 )aralkyl group selected from benzyl, 

1 - phenylethyl, 2-phenyiethyl and phenylpropyl; 

R 4 is selected from hydrogen and (C-j-C^alkyl selected from methyl, ethyl propyl, isopropyl, butyl and isobutyl; 
when R 3 does not equal R 4 the stereochemistry of the asymmetric carbon (i.e., the carbon bearing the W substit- 
uent) maybe be either the racemate (DL) or the individual enantiomers (L or D); 

W is selected from amino; {C.,-C 12 ) straight or branched alkyl monosubstituted amino group substitution selected 
from methyl, ethyl, n-propyl, 1 -methylethyl, n-butyl, 1-mothylpropyl, 2-mcthylpropyl, 1 ,1-dimcthylethyl, n-pentyl, 

2- methylbutyl, 1 ,1-dimethylpropyl, 2,2-dimethyIpropyl, 3-methylbutyI,n-hexyl, 1-methylpentyl, 1 ,1-dimethylbutyl, 
2.2-dimethylbutyl, 3-methylpentyl, t 2-dimethylbutyl, 1 ,3-dimethyIbutyl, 1 -methyl-1 -ethylpropyl and the diastere- 
omers and enantiomers of said branched alkyl monosubstituted amino group; (C 3 -C 5 )cycloa!kyl monosubstituted 
amino group substitution selected from cyclopropyl, trans-1 ,2-dimethyIcycIopropyI, cis-1 ,2-dimethy:cyc!opropyl, 
cyclobutyl and the diastereomers and enantiomers of said (C 3 -C 5 )cycloaIkyI monosubstituted amino group: [(C 4 - 
C 10 )cycloa!kyl]alkyl monosubstituted amino group substitution selected from (cyclopropyl)methyl, (cyclopropyl) 
ethyl and (cyclobutyl)methyl; (C 3 -C 10 )-alkenyl monosubstituted amino group substitution selected from allyl, 

3- butenyi 2-butenyI (cis or trans), 2-pentenyl, 4-octenyl ; 2 ! 3-d;methyl-2-butenyl, 3-methyl-2-butenyI. 2-cyclopen- 
tenyl and 2-cycIohexenyi; (C 7 -C 10 )ara!kylamino group substitution selected from benzyl. 2-phenylethyI. 1 -phenyle- 
thyl, 2-(naphthy!)-methyJ, 1 -(naphthyl)methyl and phenylpropyl; straight or branched symmetrical disubstituted [C 2 - 
C 14 )a!kyIamino group substitution selected from dimethyl, diethyl, diisopropyl, and di-n-propyl: straight or branched 
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u asymmetrical disucstituted (C 3 -C< 4 }alkyl3minc group wherein the tctal number c* carbons in the substitution :s 
no mere than 14; unsymrr.ctrical disubstitutcd (C 4 -C 14 )cyoca!kyiar;no group wherein the total number o* carbons 
in the substitution is no more than 14; (C 2 -C a ]azacyclQa!ky: and substituted (S 2 -C 3 5-azacyo:oalkyi group substitu- 
tion selected from azirldlnyl. azetidinyi, pyrrolidinyl, piperldinyl, 4-methyIpSperidinyI, 2-methyIpyrroiiriinyI, cis- 
3,4-dimethyIpyrrolidinyI. trans-3,4-dimethy!py r rol ; dinyIandthediastereomersandenantiomers of said (C 2 -C 8 )aza- 
cycloalkyl and substituted (C 2 -C 8 )-azacycloaIkyi grc^p: l-azaoxacyeioalkyl selected from morpholinyl and 1-aza- 
5-oxocycloheptane; substituted 1 -a/aoxaeycloaifcyl group substitution selected from 2-(C 1 -C 3 )a!kyImorphoI!nyl, 3- 
(C r C 2 )d'kyiisoxa^oI:d!ny! and tetrahydrooxa/inyl: [1 ,n]-diazacycIoaikyi and substituted [1 ,n]-dia/acycloalkyl group 
selected from piperazinyl, 2-{C 1 -C 3 )a!kyIpiperazinyI t 4-(C 1 -C 3 )alkylpiperazinyI l 2.4-dimethyipiperaziny;, 2,5-di- 
azablcyclo-[2.2.1]hcpt-2-yl. 2,5-dIaza-5-mcthy]bicyc:c[2.2.1]-hept-2-y!. 2,3-diaza-3-mcthyibictyclo[2.2.2]oct~2-yl, 
and the diastereomers or enantiomers of said [1 ,n]-d:azacyc!oalkyI and substituted [1 ,n]-diazacyc!oa!kyl group; 
1-azathiacycIoaIkyi and substituted 1-azathiacycioaikyl group selected from thiomorpholinyl and 2-(C 1 -C 3 )aIkyIth- 
iomorphollnyl; N-azoIyl and substituted N-azoIyi group selected from l-lmldazolyl, IndoiyI, 1-(1.2,3-triazolyI) and 
4-(1 ,2,4-triazoIyl); (heterocycle)methylamtno group selected from 2- or 3-furyimethyIamino, 2- or 3-thieny;methyI- 
amino and 2- : 3- or 4-pyridyImethyiamino; (C-j-C^alkoxycarbonylamlno group substitution selected from methox- 
ycarbonyl, cthoxycarbonyl, allyloxycarbonyl, propoxycarbonyl, isoproproxycarbonyl, 1 ,1-dimcthyIethoxycarbonyl, 
n-butoxycarbonyl, and 2-methyIpropoxycarbonyI; (C^C^alkoxyamino group substitution selected from methoxy, 
ethoxy n-propoxy. 1 -methyl ethoxy, n-butoxy, 2-methyIpropoxy, and 1 ,1 -dimethylethoxy: 

(Cy-C^arylalkoxyamino group substitution selected from bcnzyloxy, 2-phcnyIcthoxy, 1 -phcnylcthoxy, 2-(naphthyI) 
methoxy, 1-(naphthyI)methoxy and phenylpropoxy ; 

R 5 is selected from hydrogen; straight or branched (C r C 3 )aII<yI group selected from methyl, ethyl n-propyl or 
1-methylethyl; (C 6 -C 10 )aryl group selected from phenyl, a-naphthyl or p-naphthyl; (C 7 -C 9 )aralkyl group such as 
benzyl, 1 -phenylethyl, 2-phenylethyI or phenylpropyl; a heterocycle group selected from a five membered aromatic 
or saturated ring with one N, O, S or Se hoteroatom optionally having a benzo or pyrido ring fused thereto: 



Z-N,0,SorSe 

such as pyrroiyl, N-methylindoIyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrroiinyI, tetrahydrofuranyl. furanyl, ben- 
zofuranyl, tetrahydrothienyl, thienyi, benzothienyl or selenazolyl, or a five membered aromatic ring with two N, O, 
S or Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 




Zor Z 1 =N, O f SorSc 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazo!yl,3-alkyl- 
3H-imidazo[4,5-b]pyridyI or pyridylimidazolyl; or - (CH 2 ) n COOR 7 where n-0-4 and R 7 is selected from hydrogen; 
straight or branched (C r C 3 )aIkyI group selected from methyl, ethyl, n-propyl or 1-mcthylcthyl; 
or (C 6 -C 10 )aryl group selected from phenyl, a-naphthyl, or p-naphthyl; 

R 6 is selected from hydrogen; straight or branched (C 1 -C 3 )alkyl group selected from methyl, ethyl, n-propyl or 
1-methylethyl; (C 6 -C 10 )aryl group selected from phenyl, a-naphthyl or p-naphthyl; (C 7 -C g )aralkyl group such as 
benzyl, 1 -phenylethyl, 2-phenyiethyl or phenylpropyl; a heterocycle group selected from a five membered aromatic 
or saturated ring with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 
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Z = N,0,SorSc 

such as pyrrolyl, N-methylindoIyl, indolyl, 2-pyrroIid;nyI, 3-pyrrolidinyI, 2-pyrro!inyI, tetrahydrofuranyl, furanyl, ben- 
zofuranyl, tetrahydrothienyi, thienyl, benzothienyl or selenazolyl, or a five merr.bered aromatic ring with two N, O, 
S or So hctoroatoms optionally having a bcnzo or pyrido ring fused thereto: 



Zor Z 1 = N,0, SorSe 

such as imidazolyl, pyrazolyl, bonzimidazolyl, oxa7oiyl, bcnzoxazolyl, indazolyl, thiazolyl, bonzothiazolyl, 3-alkyl- 
3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl; or -(CH 2 ) n COOR 7 where n=0-4 and R 7 is selected from hydrogen; 
straight or branched (C 1 -C 3 )-alkyl selected from methyl, ethyl, n-propyl or 1-methylethyl; or (C 6 -C 10 )aryl selected 
from phenyl, a-naphthyi or p-naphthyl; with the proviso that R 5 and R 6 cannot both be hydrogen; or R 5 and R 6 
taken together are - (CH 2 ) 2 B(CH 2 ) 2 -, wherein B is selected from (CH 2 ) n and n-0-1 , -NH, -Nt^-C^alkyl [straight 
or branched], -N(C 1 -C^alkoxy, oxygen, sulfur or substituted congeners selected from (L or D)proline or ethyl(L or 
D)prolinate; and the pharmacologically acceptable organic and inorganic salts or metal complexes. 

[0008] Compounds of special interest are compounds according to the above formula I and II wherein: X is halogen 
or trifluoromcthancsulfonyloxy, the halogen is selected from chlorine and fiuorinc; R is selected from hydrogen; halogen 
selected from chlorine and iodine; or 

R = -NR'R2 

and when R - -NR 1 R 2 and R 1 - methyl or ethyl, 
R 2 » methyl and ethyl; 

R 3 is selected from hydrogen; straight or branched (C r C 2 )alkyl group selected from methyl and ethyl; 
R 4 is selected from hydrogen and (C^CgJalkyl selected from methyl and ethyl; 

when R 3 does not equal R 4 the stereochemistry of the asymmetric carbon (i.e., the carbon bearing the W substit- 
uent) maybe be either the racemate (DL) or the individual enantiomers (L or D); 

W is selected from amino; (Cj-C^straight or branched alkyl monosubstituted amino group substitution selected 
from methyl, ethyl, n-propyl, 1 -methylethyl, n-butyl and 1-mothy!propyl; (C 3 -C 4 )cycloalkyl monosubstituted amino 
group substitution selected from cyclopropyl and cyclobutyl; (C 2 -C 8 )azacycloaikyl and substituted (C 2 -C 8 )azacy- 
cloalkyl selected from pyrroiidinyl, piperidinyl and 4-methylpiperidinyl; 1 -azaoxacycloalkyl selected from morpholi- 
nyl; [1 ,n]-dlazacycloalkyl and substituted [1 ,n]- diazacycloalkyl group selected from pipcrazinyl and 4-(C 1 -C 3 )alkyl- 
piperazinyl; N-azoIyl and substituted N-azolyl group selected from 1-imidazolyl, 2-(C 1 -C 3 )aikyl-1-imidazolyl and3- 
(C^-CsJalkyl-l-imidazoIyl; (heterocycle)methylamino group said heterocycle selected from 2-, 3- or4-pyridylmeth- 
yiamino; carboxy(C 2 -C 4 )aikylamino group selected from aminoacetic acid, a-aminopropionic acid, p-aminopropi- 
omc acid, a-butyric acid, p-aminobutyric acid and the enantiomers of said carboxylC^C^-aikylamino group; 
R 5 is selected from hydrogen; straight or branched (C 1 -C 3 )alkyl group selected from methyl, ethyl, n-propyl or 
t -methylethyl; 

rs i s selected from hydrogen; straight or branched (C 1 -C 3 )a!kyl group selected from methyl, ethyl, n-propyl or 
1 -methylethyl; with the proviso that R 5 and R 6 cannot both be hydrogen; or R 5 and R 8 taken together are -(CH 2 ) 2 B 
(CH 2 ) 2 -. wherein B Is selected from (CH 2 ) n and n^0-1 , -NH, -N(C r C 3 )aIkyI [straight or branched], -N(C r C 4 )aikoxy, 
oxygen, sulfur or substituted congeners selected from (L or D)pro!ine, ethyl(L or D)proIinate; and the pharmaco- 
logically acceptable organic and inorganic salts or metal complexes. 
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[0009] Aiso included in the present invention ere compounds useful es intermediates for producing the above com- 
pounds of formula I and II. Such intcr-mcdiatcs include those having the formula III: 



N(CH 3)2 




III 



wherein: 

Y is selected bromine, chlorine, fluorine and iodine; X is halogen or trifiuoromethanesulfonyl, the halogen is selected 
from bromine, chlorine, fluorine and iodine. R is selected from hydrogen; halogen selected from bromine, chlorine, 
fluorine and iodine; or R = -NR 1 R 2 

and when R = -NR 1 R 2 and R 1 = hydrogen, 

R 2 a methyl, ethyl, n-propyl, 1-methyiethyl, n-butyl, 1-methylpropyl, 2-methylpropyl or 1 ,1-dimethylethyl; 
and when R 1 = methyl or ethyl, 

R 2 = methyl : ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl or 2-methylpropyl; 
and when R 1 = n-propyl, 

R 2 = n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl or 2-methylpropyl; 

and when R 1 = 1-methylethyl, 

R 2 = n-butyl, 1 -methylpropyl or 2-methylpropyl; 

and when R 1 - n-butyl, 

R 2 - n-butyl, 1-methylpropyl or 2-methylpropyl; 
and when R 1 = 1-methylpropyl, 
R 2 - 2-methylpropyl: 

R 3 is selected from hydrogen; straight or branched (C^CgJalkyl group selected from methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, pentyl, hexyl, heptyl and octyl; a-mercapto(C.|-C 4 )alkyl group selected from mercaptomethyL <x- 
mercaptoethyl, a-mercapto-1-methylethyl, a-mercaptopropyl and a-mercaptobutyl; a-hydroxy-(C 1 -C 4 )alky! group 
selected from hydroxymethyl, a-hydroxyethyl, a-hydroxy-1 -methylethyl, a-hydroxy-propyl and a-hydroxybutyl; car- 
boxyl (CyC Q ) alkyl group; (C 6 -C 10 )aryl group selected from phenyl, a-naphthyl and p-naphthyl; 
substituted(C 6 -C 10 )aryl group (substitution selected from hydroxy halogen, (C^C^alkoxy, trihalo-(C 1 -C 3 )alkyl, 
nitro, amino, cyano, (C r C 4 )alkoxy-carbonyl : ^^Jalkylamino and carboxy); (C 7 -C 9 )araikyl group selected from 
benzyl, 1-phenylethyl, 2-phenylethyl and phenylpropyl; substituted (C 7 -C 9 ) -aralkyl group [substitution selected 
from halo, (C 1 -C 4 )alkyl, nitro, hydroxy amino, mono- or disubstituted (C r C 4 )alkylamino, (C-|-C 4 )alkoxy, (CVC 4 ) 
alkylsulfonyl, cyano and carboxy]; 

R 4 is selected from hydrogen and (C r C 6 )alkyl selected from methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl 
and hexyl; 

when R 3 docs not equal R 4 the stereochemistry of the asymmetric carbon (I.e., the carbon bearing the W substit- 
uent) maybe be either the racemate (DL) or the individual enantiomers (L or D): and the pharmacologically accep- 
table organic and inorganic salts or metal complexes. 

[0010] Preferred compounds are compounds according to the above formula III wherein: 

Y is selected from bromine, chlorine, flourine and iodine; 

X is halogen or trifluoromethanesulfonyloxy, the halogen is selected from bromine, chlorine, fluorine and iodine; 
R is selected from hydrogen; halogen selected from bromine, chlorine and iodine; or R - -NR 1 R 2 
and when R = -NR 1 R 2 and R 1 = hydrogen, 

R 2 = methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1 -methylpropyl or 2-methylpropyl; 
and when R 1 = methyl or ethyl, 
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R 2 - methyl, ethyl, n-prcpyl, l-methyiethyi, n -butyl, 1 -methylpropyl or 2-methyIpropyl; 

R 3 is selected from hydrogen; straight or branched (C r C £ )aikyI group selected from methyl, ethyl, propyl, iscpropy!, 
butyl, isobutyi, pentyi. hexyl, heptyl and octyi: a-hydroxy(C r C 4 )aikyI group selected frcm hydroxymethyl. o>hy- 
droxyethy!. a-hydroxy-l-methylethy! a- hydroxy propyl and a-hydrcxybuty!- carfccxyl (C-~C s )-a!kyl group: (C 6 -C 10 ) 
s aryi group selected from phenyl, a-naphthyl and fj-naphthyl: substituted(C 5 -C« c )aryI group (substitution selected 

from hydroxy, halogen, (C<,-C 4 )aIkoxy, (C r C 4 )alkoxycarbonyi, and carboxy): (C 7 -C 9 )a r aikyl group selected from 
ben?yl, 1 -phenylethyl, 2-pheny:ethyi and phenyipropyi: substituted-tCy-C^araikyt group [substitution selected from 
halo. (C^C^alkyl, (C r C 4 )aIkoxy, (C^C^alkyisuifonyL cyano and carboxy]; 

R 4 is seiected from hydrogen and (C r C 4 )aikyi selected from methyl, ethyl propyl, isopropyi, butyl and isobutyi; 
10 when R 3 docs not equal R 4 the stereochemistry of the asymmetric carbon (i.e., the carbon bearing the W substlt- 

uent) maybe bo either the racemate (DL) or the individual enantiomers (L or D); and the pharmacologically ac- 
ceptable organic and inorganic satts or metal complexes. 

[0011] Particularly preferred compounds are compounds according to the above formula ill wherein: 

15 

Y is selected from bromine, chlorine, fluorine and iodine; 

X is halogen ortrifiuoromethanesulfonyloxy, the halogen is selected from bromine, chlorine, fluorine and iodine; 
R is selected from hydrogen; halogen selected from bromine, chlorine and iodine; or R - -NR 1 R 2 
and when R - -NR 1 R 2 and R 1 = hydrogen, 
20 r2 - methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methyIpropyi. 2-methylpropyI or 1,1-dimethylethyl: 

and when R 1 = methyl or ethyl, 

R2 = methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, t-methylpropy! or 2-methylpropyl; 

R 3 is selected from hydrogen; straight or branched (C r C 6 )alkyl group selected from methyl, ethyl, propyl, isopropyi, 
butyl, isobutyi, pentyl and hoxyl; (C 6 -C 10 )aryl group selected from phenyl, a-naphthyl and p-naphthyl; (Cy-Cg) 
25 aralkyl group selected from benzyl, 1-phenylethyl ; 2-phenyIethyl and phenylpropyl; 

R 4 is selected from hydrogen and (C r C 4 )aikyI selected from methyl, ethyl propyl, isopropyi, butyl and isobutyi; 
when R 3 docs not equal R 4 the stereochemistry of the asymmetric carbon (i.e., the carbon bearing the W substit- 
uent) maybe be either the racemate (DL) or the individual enantiomers (L or D); and the pharmacologically ac- 
ceptable organic and inorganic salts or metal complexes. 

30 

[0012] Compounds of special interest are compounds according to the above formula III wherein: 

Y is selected from bromine, chlorine, fluorine and iodine; 

X is halogen ortrifiuoromethanesulfonyloxy, the halogen is selected from chlorine and fluorine; R is selected from 
35 hydrogen; halogen selected from chlorine and iodine; or R - -NR 1 R 2 

and when R = -NR 1 R 2 and R 1 = methyl or ethyl ; 
R 2 = methyl and ethyl; 

R 3 is selected from hydrogen; straight or branched (C r C 2 )alkyl group selected from methyl and ethyl; 
R 4 is selected from hydrogen and (C^CgJalkyl selected from methyl and ethyl; 
40 when R 3 does not equal R 4 the stereochemistry of the asymmetric carbon (i.e., the carbon bearing the W substit- 

uent) may be oithcrthc racemate (DL) orthe Individual enantiomers (L or D); and the pharmacologically acceptable 
organic and inorganic salts or metal complexes. 

[0013] This invention also provides the following compounds having formula I as shown above with the values as 
45 indicated 

[4S-(4a,12aa)]-8-Chloro-4,7-bis(dimcthylamino)-1,4,4a,5 l 5a, 6,11 ,12a-octahydro-3,1 0,12, 12a-tetra-hydroxy-9- 
[[(3-methyl cyclobutyl)amino]acetyl]amino]-1 ,11 -dioxo-2-naphthacene carboxamide 
[Compound of formula I where R=NMe 2 ; X=CI; W=3-methylcyc!obutylamino; R^H; R 4 =H] 

50 

[7S-(7a.10aa)]-N-[9-(AminocarbonyI)-3-chloro-4,7-bis-(dimethy! aminoJ-S^a.S.eaJ.IO.IOa.^-octahydro-l ,8,9, 
1 0a. 1 1 -tetra hydroxy-1 0 . 1 2-dioxo-2-naphthacenyI]-(3-methyl-1 -pyrrolidine) acetamide 
[Compound of formula I where R=NMe 2 ; X=CI; W=3-methyIpyrroIidin-1-yl; R 3 =H; R*=H] 

55 [7S-(7a,1Qaa)]-N-[9-(AminocarbonyI)-3^ 

10a.11-tetrahydroxy-10.12-dioxo-2-naphthacenyl]-a-cycIobutyl tetrahydro-2H-1,2-isoxazine-2-acetamide 
[Compound of formula I where R=NMe 2 ; X=CI; W=tetrahydro«2H-1,2-isoxaz!n-2-yl; R 3 =H; R 4 =H;cyc!obutyi] 
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;43-{4a lPH{0>8-ChIoro^//-fcis(cimcthyIar::rcJ-l f 4 : 4a.5.5a. 6.11 .12a-cctahydro-3.10 r 12, 1 2a-tetrahydraxy-1 , 
ll-d;uxo-9-[[phcnyl[(phcnylmcthy:)a^]:no;acctyi]a r ri:^o;-2-naphlhaccric carboxamide 
[Compound of formula I where R=NMe 2 ; X=CI; W=phenyi(phenyImethyI)amino; R^H; R*=H] 

[7S-(7a.10au)]-N-[9-(Aminocarbonyl)-3-ch;oro-4,7-bi3(dimethyi aminD)-5 l 5a l 6 l 6a,7,lQ,10a,12-octahydro-1 ,8, 
10a. 11 -tetrahydroxy-1 Q.12-d;oxe-2-naphthaceny^ acetamide 
[Compound of formula I where R^NMe^; X=CI; W=azetidin-1-yl; R^CHa; R 3 =cyclopropyl] 

[7S-(7a.1DacO^N-[9-(A^^inocarbc^y!;-3■ch:cr^-4y-bls-(d!T!s!hy! am : n«)-5.5a B.Ba.7 10 10a l2-octahydro-a-(1 .1 
d:rncthyIcthyI)-(3-mcthyM-rr.orphoIIno)acctamIdo 

[Compound of formula I where R=NMe2; X=CI; W=3-methyI-morpholIn-4-yl; R^TBu; R^H] 

[4S-(4a.12aa)>8-ChIoro-9-[[(2.4-dIfiuorophcnyl)[(2-phcnyi cthyI)amino]accty;]ar,Ino]-4.7-bis(dimc:hyI-am!no)-1 f 

4,4a,5,5a, 6,11 ,1 2a-octahydro-3. 1 0.12.1 2a-tetrahydroxy-1 ,11 -dioxo-2-naphthacenecarboxamide 

[Compound of formula I where R=NMe 2 ; X=CI; W=(2,4-difiuoro phenyI)(2-phenylethyI)amino; R 3 =H; R*=H] 

[7S-(7a,10aa)]-N-[9-(Aminocarbonyl)-3-chloro-4,7-bis(dimethyl amino)-5,5a,6,6a,7,10,10a,12-octahydro-1 ,8, 
1 0a. 1 1 -tetrahydroxy-1 0. 1 2-dioxo-2-naphthacenyI]-a-(rr:ethoxyamino)-fl-methyI-2-f uran acetamide 
[Compound of formula ! where R=NMe 2 ; X=CI; W=NHOMe; R 3 =furan-2-yI; R*=CH 3 ] 

[7S-(7a.1 Oaa)]-4-[[9-(AminocarbonyI)-3-chIoro-4,7- bis (d:methyIamirtD)-5 t 5a t 6 f 6a,7,l 0,1 0a,1 2-octahydro-1 T 8, 
1 0a,1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyI]-amino-3-[(1 ,1-dimethyiethyi)amino]-4-oxobutanoic acid methyl 
ester 

[Compound of formula I where R=NMe 2 ; X=Ci; W=-NHTBu; R 3 =CH 2 COOMe; R^HJ 

[7S-(7a,10aa)|-4-[[9-(Aminocarbonyl)-3-chloro-4,7- bis (dimethylamino)-5 s 5a,6 ) 6a,7,10 t 10a s 12-octahydro-1 ,8, 
10a, 11 -tetrahydroxy-1 0,1 2-dioxo-2-naphthaconyl]-amino]-3-(dimcthy] amino)-4-oxobutanoic acid methyl ester 
[Compound of formula I where R=NMe 2 ; X=Cl; W=NMe 2 ; R 3 =CH 2 COOMe; R 4 =H] 

[7S-(7a,10aa)]-y-[I[9-(Aminocarbonyl)-3-chIoro-4 > 7- bis (dimcthylaminoJ-S.Sa.e.eaJ.IO.IOa.^-octahydro-l ,8, 
1 0a,1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthaceny!]-amino]carbonyi]-1 -pyrrolidinebutanoic acid methyl ester 
[Compound of formula I where R=NWIe 2 ; X=CI; W=pyrroIidln-1-yl; R 3 =CH 2 CH 2 COOMe; R 4 =H] 

[7S-(7a,10aa)|-1-[2-[[9-(Aminocarbonyl)>3-ch!oro-7-(dimethyl amino)-5,5a,6,6a ) 7,1 0,1 0a,12-cctahydro-1 ,8,10a, 
11-tetra hydroxy-10 ! 12-dioxo-2-naphthacenyl]amino]-1-methyl-2-oxo ethyl] proline methyl ester 
[Compound of formula I where R=H; X=CI; W=-2-methoxycarbonyI-pyrroIidin-1-yl; R 3 =CH 3 ; R 4 =H] 

[7S-(7a,1 0aa)]-N-[9-(Aminocarbonyl)-3-chloro-7-(dimethyl amino)-5,5a,6,6a,7,1 0,1 0a,1 2-octahydro-1 ,8,1 0a,1 1 - 
tetra hydroxy-10,12-dioxo-2-naphthacenyI]-a-(4-hydroxypheny!)-6-methyl-2,6-dlazabicycIo-[2.1.1]heptane-2- 
acetamide 

[Compound of formula I where R=H; X=CI; W=6-methyl-2,6-dlazablcyclo[2.1.1]heptan-2-yl; R 3 =hydroxyphe- 
nyl; R4=H] 

[4S-(4a,12aa)]-8-Chloro-4-(dimethylaminoH 

methoxy-1 -piperazinyl)-4-pentenoyl]amino]-1 ,11 -dioxo-2-naphthacene carboxamide 

[Compound of formula I where R=H; X=CI; W=4-methoxypiperazin-1-yl; R 3 =CH 2 CH 2 CH=CH 2 ; R^H] 

[7S-(7a,10aa)]-N-[9-(Aminocarbonyl)-3-chIoro-7-(dimethyl amino)-5,5a,6,6a,7,10,10a,12-octahydro-1 ,8,10a,11- 
tetra hydroxy-1 0,1 2-dioxo-2-naphthacenyl]-a-4-pyridyl-5-azabicyclo[2. 1 . 1 ]hexan-5-acetamide 
[Compound of formula I where R=H; X=CI; W=azabicyclo[2.1.1]hex-1-yl; R 3 =4-pyr!dyl; R 4 =H] 

[0014] This invention also provides the following compounds having formula li! as shown above with the values as 
indicated 

[4S*(4a,12aa)]-9-[(a-BromocycIobutyiacetyl)amino]-8-chioro-4,7-bis(dimethyiamino)-1 ,4,4a,5.5a 6 11 T 12a-oc- 
tahydro-3,1 0,1 2,1 2a-tetrahydroxy-1 ,11 -dioxo-2-naphthacene carboxamide 
[Compound of formula II! where R=NMe 2 ; X=CI; R*=H; R 3 =cy do butyl; Y=Br] 
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;4S-(4a12aa)]-9-[(a-Bromo^-cyd^ t 4,4a,5,5a,-6,11, 
122-3C^hydro-3,10,12,12a-tctra^ 

[Compound of formula til where R=:NMe 2 ; X=CI; R 3 ^ cyclop ropy I; R^Me; Y=Br] 

[4S- (4a.l2aa)l-9-[(a-Bromo-(2-furyl)prcpionyl)amino] -B-ch!oro-47-bls(dime:hyIamino)-1 ,4,43,5,58,6,11 ,12a-oc- 
tahydro-3,!0»12 t l2a-tetrahydroxy-1 t 1l-dioxo-2-naphthacenecarboxamide 
[Compound of formula III where R=NMe 2 ; X=C1; R 3 =furanylmethyl; R^H; Y=Br] 

[4S-(4a.12aa)l-9-I(a-Bromo-(3-methox^^ ,4 4a. 5.5a. 

6,11,12a-octahydro-3.10.l2 : 12a-tetrahydroxy-1.11-dIoxo-2-naphthaccnccarboxamldo 

[Compound of formula 111 where R=NMe 2 ; X=CI; R^methoxylcarbonylmethyl; R^H; Y-Br] 

[4S-(4a,12aa)]-9-[(«-Bromo(4-mcthoxycarbonyIbutyryI)) amino]-B-chIoro-4,7-bis(dImsthyIamino)-1.4,4a,5 ; 5a. 6, 

11 t 12a-octahydro-3.10.12,12a-tetrahydroxy-1 t 11-dioxo-2-naphthacenecarboxamida 

[Compound of formula III where R=NMe 2 ; X=CI; R 3 =methoxylcarbonyIethyl; R*=H; Y=Br] 

[4S-(4a.12aa)]-9-[(2-Bromo^-pentenoyl)amino]-8<W 

10.12.12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide hydrobromlde 

[Compound of formula III where R=H; X=CI; R 3 =-CH 2 CH=CH 2 ; R^H; Y=F; hydrobromide salt] 

[4S-(4a,12aa)]-9-[((4-Pyridyi)-a-bromoacetyl)amino]-8-chIoro-4-(dimethy!amino)-1 ,4,48,5. 5a ; 6.11 ^a-octahy- 
dro-S.IO.^.^a-tetrahydroxy-l ,11-dioxo-2-naphthacene carboxamide hydrobromide 
[Compound of formula 111 where R=H; X=CI; R 3 =4-pyridyI; R*=H; Y=Br; hydrobromide salt] 

[0015] This invention also provides processes for preparing the compounds of the invention which comprise one of 
the following: 

A) a method of producing a compound of formula (I), or its organic and inorganic salts or metal complexes of the 
formula: 



N(CH 3 > 2 




I 



as defined above, which comprises reacting a 9-[(haIoacyl)amidoJ-7-(substituted)-8-(substituted)-6-demethyl- 
6-dooxytetracycline, or its organic and inorganic salt or metal complex, of tho formula (111): 




III 

as defined above, with a nucloophiic of the formula WH, wherein W is as defined above, in a polar protic or a polar- 



15 



EP 0 582 789 B1 



aprotic solvent and :n an inert atmosphere: 

3) a method of producing a compound of formula (II!) . or its organic and inorganic salt or metal complex, as defined 
above, which comprises reacting a 9-amino-7-(sub3tituted)-8-(subst;tuted)-6-demethy:-6-deoxytetracycllne. or its 
organic and inorganic salt or metal complex, of the formula: 




with a straight or branched haloacyl halide of the formula; 

Y 

wherein Y, R 3 and R 4 are as defined above and Q Is halogen selected from bromine, chlorine, iodine and fluorine, 
in an inert solvent, in a polar protic solvent and in the presence of a base; 

C) a method of producing a compound, or its organic and inorganic salt or metal complex, of the formula: 




I 



as defined above, which comprises reacting a 9amino-7-(substituted)-8-(substituted)-6-demethy!-6-deoxytetracy- 
cline, or its organic and inorganic salt or metal complex, of the formula: 
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with a straight or branched acid chloride of the formula: 



W 



wherein R 3 ,R 4 and W are as defined above and X is halogen selected from bromine, chlorine, iodine and fluorine, 

in a suitable acid scavenger and suitable solvent; 

and 

D) a method of producing a compound of the formula: 




as defined above, which comprises reacting a 9[(substitutod glycyl)amido]-7-(substitutcd)-8-(sub-stituted)- 
6-demethyl-6-deoxytetracycltne of the formula: 
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5 



10 




15 

as defined above with a primary amine of the formula R 5 NH 2 or a secondary amine of the formula 

20 



25 wherein R 5 and R 6 are as defined above, in the presence of formaldehyde. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0016] The novel compounds of the present invention may be readily prepared in accordance with the following 
30 schemes 




1 

1a. R_ NR2R3, R2_ R3 
tb. R = NR 2 R 3 , R2*R3 
tc. R - X, X - halogen, hydrogen 



so [0017] The starting 9-azldo-7-(substitutod)-6-dcmcthyl-6-dcoxytotracycline, ±, described in formula 1 is prepared 
according to Scheme I. 



55 
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Schttnt t 





Raogtn t s 

( 1 ) BuON0 2 

0 . 1H CHjOH/HCI 

(2) NoMj 

0.1H CHjOH/HCI 



(2) 








T ohTT 




OH 


0 


OH 0 


0 



[0018] In accordance with Scheme I, 9-amino-7-(substituted)-6-demethyl-6-deoxyletracyc!ine 2, or the mineral acid 
or halide salt, dissolved in 0.1 N methanolic hydrogen chloride, is treated for from 5 minutes to 8 hours at from -20°C 
to +45°C with an excess of n-butyl nitrite to give a 9-dia7onium-7-(substituted)-6-demethyl-6-deoxytetracycline, 3, or 
the mineral acid or halide salt. The formed diazonium compound, 3, or the mineral acid or halide salt, dissolved in 0.1 
N methanolic hydrogen chloride, is treated for 5 minutes to 8 hours at from -5°C to +50°C with one equivalent of sodium 
a?idc to give the corresponding 9-a7ido-7-(substitutcd)-6-dcmcthyI-6-dcoxytctracyc!inc, or the mineral acid or haJdc 
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sa.t 



Sch»m» 2 




OH 





T oh n 




0 


OH 0 


0 




1 






3. Strong acid 

(HCI , H 2 S0 4 , CF 3 S0 3 H , CH3SO3H 
H I, HP and HBr) 



[0019] In accordance with Scheme II, a 9-azido-7-(substituted)-6-demethyl-6-deoxytetracycline, 1^ or the mineral 
acid or halide salt, is treated for from 5 minutes to 12 hours at from -5°C to 40°C with a strong acid, such as sulfuric 
acid, hydrochloric acid, mcthancsuifonic acid, trifiuoromcthanosulfonic acid, hydrobromic, hydroiodic, or hydrogen flu- 
oride to produce a 9-amino-7-(substituted)-8-(substituted)-6-demethyI-6-deoxytetracycIine, 4, or the mineral acid or 
halide salt. 

[0020] The 9-amino-7-(substituted)-8-(substituted)-6-demethyl-6-deoxytetracyciine, 4, or the mineral acid or halide 
salt, can be further converted as described in Scheme III. 
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wherein R 3 . R 4 . W and X are defined hereinabove; in the presence of a suitable acid scavenger, in a suitable so.vent, 
to form the corresponding 9-[(substitutcd gIycyl)amido]-7-(substitutcd)-8-(substitutcd)"6-dcmcthyI-6-deoxytctracy- 
cline, 5, or the mineral acid or halide salt. 

[0022] The acid scavenger is selected from sodium bicarbonate, sodium acetate, pyridine, triethylamine, N.O-bis 
(trlmethylsilyl) acctamido, N,0 bis(trimcthylsifyi)trifiuoroacctamidc, potassium carbonate, a basic ion exchange resin 
or equivalent thereof. 

[0023] The solvents are selected from water, tetrahydrofuran, N-methylpyrroIidone. 1 ,3-dimethyI-2-imidazolidinone t 
hcxamothylphosphoramido, 1 ( 3-dimcthyl-3,4,5,6-tctrahydro-2(1H)pyrimidinonc, 1 ,2-dimcthoxyethanc or equivalent 
thereof. 

[0024] Alternatively, in accordance with Scheme 111, 9-amino-7-(substituted)-8-(substituted)-6-demethy!-6-deoxytet- 
racyclinc, 4, or the mineral acid or halide salt, is treated with a straight or branched chain a-haloacyl halide of the 
formula: 




wherein R 3 , R 4 and Y are defined hereinabove and Q is halogen selected from bromine, chlorine, fluorine and iodine, 
such as bromoacetyl bromide, chloroacetyl chloride, 2-bromopropionyl bromide or equivalent thereof; in the presence 
of a suitable acid scavenger, in a suitable of solvent, to form the corresponding 9-[(haloacyI)amido]-7-(substitutcd)-8- 
(substituted)-6-demethyl-6-deoxytetracycline, 6^ or the mineral acid or halide salt. 

[0025] The halogen, Y, and halide, Q, in the haloacyl halide can be the same or different halogen and are selected 
from bromine, chlorine, iodine and fluorine; Y is (CH 2 ) n X\ n= 0-5 and X' is a halogen. 
[0026] The acid scavenger and suitable solvent are as defined hereinabove. 

[0027] The 9-[(haloacyl)amido]-7-(substituted)-8-(substituted)-6-demethyl-6-deoxytetracycline, 6, or mineral acid or 
halide salt, is treated, under an inert atmosphere of nitrogen, argon or helium, with nucleophiles of the formula, WH, 
where W is defined hereinabove, such as amines or substituted amines or equivalents thereof, in a suitable solvent to 
form the corresponding 9-[(substituted glycyl)amido]-7-(substitutcd)-8-(substituted)-6-demethyl-6-dcoxytetracyclinc, 
5, or mineral acid or halide salt. 
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OH 
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OH 0 


0 
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NHCHjN 



/ 



[0028] In accordance with Scheme IV, compound 5 is selectively N-alkylated in the presence of formaldehyde and 
either a primary amine of the formula R 5 NH 2 such as methylamine, ethylamine, benzylamine, methyl glycinate, (L or 
D)lysine, (L or D)alanine or their substituted congeners; or a secondary amine of the formula R 5 R 8 NH such as mor- 
pholine, pyrrolidine, piperidine or their substituted congeners to give the corresponding Mannich base adduct, 7. 
[0029] The 9-[(substituted gIycyl)amido]-7-(substitutcd)-8-(substituted)-6-demethyl-6-deoxytetracycIines may be 
obtained as metal complexes such as aluminum, calcium, iron, magnesium, manganese and complex salts; inorganic 
and organic salts and corresponding Mannich base adducts using methods known to those skilled in the art (Richard 
C. Larock, Comprehensive Organic Transformations, VCH Publishers, 411-415, 1989). Preferably, the 7-(substituted)- 
8-(substituted)-9-(substituted)-6-demethyl-6-deoxytetracyclines are obtained as inorganic salts such as hydrochloric, 
hydrobromic, hydroiodic, phosphoric, nitric or sulfate; or organic salts such as acetate, benzoate, citrate, cysteine or 
other amino acids, fumaratc, glycolate, malcate, succinate, tartrate, alkylsulfonatc or arylsulfonato. Depending on the 
stoichiometry of the acids used, the salt formation occurs with the C(4)-dimethylamino group (1 equivalent of acid ) or 
with both the C(4)-dimethyIamino or the W group (2 equivalents of acid). The salts are preferred for oral and parenteral 
administration. 

[0030] Some of the compounds of the hereinbefore described Schemes have centers of asymmetry at the carbon 
bearing the W substituent. The compounds may, therefore, exist in at least two (2) stereoisomer^ forms. The present 
invention encompasses all stereoisomers of the compounds whether free from other stereoisomers or admixed with 
stereoisomers in any proportion of enantiomers. The absolute configuration of any compound may be determined by 
conventional X-ray crystallography. 

[0031] The stereochemistry centers on the tetracycline unit (i.e., C-4, C-4a, C-5a and C-12a) remain intact throughout 
the reaction sequences. 
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BIOLOGICAL ACTIVITY 
Methods *e y in Vitro anti bacteria! evaluation 
5 (Table i) 

[0032] The minimum Inhibitory concentration (MIC), the lowest concentration of the antibiotic which inhibits growth 
of the test organism, is determined by the agar dilution method using 0.1 ml Mullcr-Hinton II agar (Baltimore Biological 
Laboratories) per weil. An inoculum level of 1-5 x to 5 CFUfrnt, and a range cf ant:bictic concentrations (32-0.004 
10 microgram/ml) is used. MIC is determined after the plates arc Incubated for 18 hours at35°C In a forced air incubator. 
The test organisms comprise genetically defined strains that are sensitive to tetracycline and resistant strains that are 
insensitive to tetracycline, either by preventing the antibiotic from interacting with bacterial ribosomes (tetM) or by a 
tetK encoded membrane protein which confers tetracycline resistance by energy-dependent efflux of the antibiotic from 
the cell. 

15 

Testing Results 

[0033] The claimed compounds exhibit antibacterial activity against a spectrum of tetracycline sensitive and resistant 
Gram-positive and Gram-negative bacteria, especially, strains of E. coli, S, aureus and E. faccalis , containing the tetM 
20 resistance determinants (Table I). Notable is S-chloro-Q-liM.N-dimethylglycylamidoJ-e-demethyl-G-deoxytetracycline, 
as shown in Table I, which has good In vitro activity against tetracycline resistant strains containing the tetM resistance 
determinant (such as S. aureus UBMS 88-5, S. aureus UBMS 90-1 and 90-2. E. coli UBMS 89-1 and 90-4) and is 
equally as effective as minocycline against susceptible strains. 

[0034] Most importantly, these compounds also exhibit antibacterial activity against bacteria that contain an active 
25 efflux resistant mechanism as in tetA, tetB, or tetK (i.e., E. coli UBMS BB-1 , E. coli PRPI tetA, E. coli Me41 00 TN 1 0-tetB, 
and S. aureus UBMS BB-7 tetK). 

[0035] As can be seen from Table h compounds of the invention may bo used to prevent or control important mam- 
malian and veterinary diseases such as diarrhea, urinary tract infections, infections of skin and skin structure, ear, nose 
and throat infections, wound infections, mastitis and the like. 

30 

COMPOUND LEGEND FOR TABLES 
[0036] 

35 A [4S-(4a,12aa)]-8-ChIoro-4-(dimethylamino^ 

3,1 0,1 2,1 2a-tetra hydroxy- 1 ,11 -dioxo-2-naphthacenecarboxamide disulfate. 

B [4S-(4a,12aa)]-8-Chloro-4,7-(dimethy^ 

3,10,12,1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacenecarboxamide. 

40 

C [4S-(4a,12aa)]-8-Ch!oro-4-(dimethylamino)-9-[[(dimcthylamino)acetyl]amino]-1,4 : 4a : 5.5a > -6J 
3,1 0,1 2,1 2a-tetrahydroxy-1 ,11 -dioxo-2-naphthacenecarboxamide. 

D [4S-(4a,1 2aa)]-9-[[(Butylamino)acetyl]amino]-8-ch!oro-4-(dimethylamino)-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro- 
45 3,1 o,1 2,1 2a-tetrahydroxy-1 ,11 -dioxo-2-naphthacenecarboxamide dihydrochloride. 

E [7S-(7a,10aa)]-N-[9-(Aminocarbonyl)-3-ch^ 

1 1 -tetrahydroxy-1 0,12-dioxo-2-naphthacenyl]-1 -pyrrolidineacetamide dihydrochloride. 

so f [4S-(4a,12aa)]-8-Chloro-4-(dimo^ 

oxo-9-[[(propyIamino)acetyl]amino]-2-naphthacenecarboxamide dihydrochloride. 

G [4S-(4a,12aa)]-8-Chloro-9-[[(cycIopropyImethy!amino)acetyI]amino]-4-(dimethyiamino)-1.4.4a.5.-5a l 6,11.12a-oc- 
tahydro-3, 1 0,1 2,1 2a-t etra hydroxy- 1 ,11 -dioxo-2-naphthacenecarboxamide dihydrochloride. 

55 

H [4S-(4a,12au)]-8-ChIoro-4-(dime^ 

oxo-9-[[(pentyIamino)acetyI]amino]-2-naphthacenecarboxamide dihydrochloride. 
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I f4S-(4a.12aa)>S-Ch!orc-4-(di^ 

oxo-9-[[(mcthyIarn:no)acctyI]amInol-2-naphthaccnccarboxam:cic dihydrcchlarids. 

J [7S-(7cOOaa)-N-(9-(Amlnocarfoc^^^ 

11-tetrahydroxy-10 t 12-dioxo-2-naphthacenyI]-1-p:'pcridineacetamide dihydrcchloridc. 

K [4S-(4n 12aa)]-9-[(ChIoroflcetyI)amIno]-8-chloro-4-(d:methyIamino)-1 A^a.S.Sa.S.II.ISa-octahydro-a.lO.lg.lga- 
tetrahydroxy-1 ,11 -d:oxo-2-naphthacanecarbcxam!de hydrochloride. 

L Minocycline 

M Tetracycline 
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to compounds arc employed as antibaetcrials, they can be combined with one or more pharmacou- 
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ticaily acceptabie carriers, for example, solvents, diluents and the like, and may be administered orally in such forms 
as tablets, capsules, dispcrsiblc powders, granules, or suspensions conta!n ; ng, for example, from about 0.05 to 5°,'* 
of suspending agent, syrups containing, for example, from about 1 C to 50% of sugar, and ciixirs containing for example, 
from about 20 to 50% ethanol and the like, or parenteral^ in the form of sterile Injectable solutions or suspensions 
s containing from about 0.05 to 5% suspending agent in an isotonic medium. Such pharmaceutical preparations may 
contain, for example, from about 25 to about 90% of the active ingredient in combination with the carrier, more usuaiiy 
between about 5% and 60% by weight. 

[0038] An effective amount of compound from 2.0 mg/kg of body weight to 100.0 mg/kg of body weight should be 
administered one to five times per day via any typical route of administration including but not limited to oral, parenteral 

10 (including subcutaneous, intravenous, intramuscular, Intrastcmai injection or Infusion techniques), topical or recta!, in 
dosage unit formulations containing conventional non-toxic pharmaceuticaliy acceptable carriers, adjuvants and vehi- 
cles. It will be understood, however, that the specific dose level and frequency of dosage for any particular patient may 
bo varied and will depend upon a variety of factors including the activity of the specific compound employed, the 
metabolic stability and length of action of that compound, the age, body weight, general health, sex, diet, mode and 

15 time of administration, rate of excretion, drug combination, the severity of the particular condition, and the host under- 
going therapy. 

[0039] These active compounds may be administered orally as well as by intravenous, intramuscular, or subcuta- 
neous routes. Solid carriers include starch, lactose, dicalcium phosphate, microcrystalline cellulose, sucrose and kaolin, 
while liquid carriers include sterile water, polyethylene glycols, non-ionic surfactants and edible oils such as corn, 
20 peanut and sesame oils, as are appropriate to the nature of the active ingredient andthe particularform of administration 
desired. Adjuvants customarily employed in the preparation of pharmaceutical compositions may be advantageousiy 
included, such as flavoring agents, coloring agents, preserving agents, and antioxidants, for example, vitamin E, ascor- 
bic acid, BHT and BHA. 

[0040] The preferred pharmaceutical compositions from the standpoint of case of preparation and administration arc 
25 solid compositions, particularly tablets and hard-filled or liquid-filled capsules. Oral administration of the compounds 
is preferred. 

[0041] These active compounds may also bo administered parentcrally or intrapcritoneally. Solutions or suspensions 
of these active compounds as a free base or pharmacologically acceptable salt can be prepared in glycerol, liquid, 
polyethylene glycols and mixtures thereof in oils. Under ordinary conditions of storage and use, these preparations 

30 contain a preservative to prevent the growth of microorganisms. 

[0042] The pharmaceutical forms suitable for injectable use include sterile aqueous solutions or dispersions and 
sterile powders for the extemporaneous preparation of sterile injectable solutions or dispersions. In all cases, the form 
must be sterile and must be fluid to the extent that easy syringabiiity exists. It must be stable under the conditions of 
manufacture and storage and must be preserve against the contaminating action of microorganisms such as bacterial 

35 and fungi. The carrier can be a solvent or dispersion medium containing, for example, water, ethanol, polyol (e.g., 
glycerol, propylene glycol and liquid polyethylene glycol), suitable mixtures thereof, and vegetable oil. 
[0043] The invention will be more fully described in conjunction with the following specific examples which are not 
be construed as limiting the scope of the Invention. 

40 Example 1 

[7S-(7alpha, 1 0alpha)]-9- (Aminocarbonyi)-4.7-bis(dimethyl amino)-5.5a.6.6a,7,1 0,1 0a,1 2-octahydro-1 ,8,1 0a,11 -tetra 
hydroxy-10,12-dioxo-2-naphthacened!azonium chloride sulfate (1:1) 

45 [Compound 3 where R=NMe 2 ; chloride sulphate salt] 

[0044] To a 0°C solution of 3.0 g of 9-amino-4,7-bis(dimcthyl amino)-1,4,4a,5 t 5a,6,11,12a-octahydro-3,10,12,12a- 
tetra hydroxy-1 . 1 1 -dioxo-2-naphthacenecarboxamide sulfate, dissolved in 1 00 ml of 0.1 N methanolic hydrogen chloride 
is added ; dropwise, 6.6 ml of butyl nitrite. The reaction is stirred at 0°C for 1 hour, poured into 400 ml of diethyl ether, 
so collected and dried to give 2,64 g of the desired product. 
MS (FAB); m/z 484 (M + H) 
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Examp le 2 

;4S^4K. < '2aa;'-9"A2idD-4,7-bis(diTiethv:arrino)-1.4.4a.5. S3.6.l1,t2a-cctahydro-3,l0,l2,12a-tetrahvdroxy- 
VII .dlPXo-2-naphthacenecartaoxamlcte hydroch lo ride (1:1) 

5 

{Compound 1 where R=NMe 2 ; hydrochloride salt] 

[0045] To a room temperature solution of 2.64 g of product from Example 1 dissolved in 84 ml of 0.1 N methanols 
hydrogen chloride is added 0.353 g of sodium azide. The mixture is stirred at room temperature for 4 hours, poured 
10 into 500 ml of diethyl ether and collected to give 2.5 g of the desired product. 
IR(KBr):2080 cm- 1 . 

Example 3 

15 g-Amino-B-chloro^.y-bistdimethylaminoj-l^^a.S^a^, 11 ,12a-octahydro-3,10 ? 12,12a-tetrahydroxv-1 t 11-dioxo-2 
naphthaconccarboxamidc sulfate 

[Compound 4 wherein R=NMe 2 ; X=CI; sulphate salt] 

20 [0046] One gram of product from Example 2 is added to 10 m! of 0°C concentrated suifuric acid. The reaction is 
stirred at 0°C for 1 .5 hours, poured into 500 ml of diethyl ether collected and dried to give 1 .1 g of the desired product. 
MS(FAB): mil 507 (M f H). 

Example 4 

25 

[4S-(4a,12aa)]-9-Amino-47-bis(dimethylam 
1 t 11-dioxo-2-naphthacenecarboxamide 

[Compound 4 where R=NMe 2 ; X=H] 

30 

[0047] The title compound is prepared by the procedure of Example 3 using the product of Example 2 and liquid 
hydrogen fluoride. 

Example 5 

35 

g-Amino-S-chloro^-tdimethylaminoj-l^^a.S.Sa.e.H.lga-octahydro-S.IC^.iaa-tetrahydroxy-IJI-dioxo- 
2-naphthacene carboxamide hydrochloride (1 :1) 

[Compound 4 where R=H; X=CI; hydrochloride salt] 

40 

[0048] To 1 0 ml of concentrated hydrochloric acid at 0°C Is added 0.20 g of 9-a7ido-6-demethy!-6-deoxytetracycline 
hydrochloride prepared by the procedure described in J. Am. Chem. Soc, 84: 1426-1430. The reaction is stirred at 
0°C for 1 1/2 hours and concentrated in vacuo to give 0.1 95 g of the desired product. 
MS{FAB):m/?464(M-t-H). 

45 

Example 6 

[4S-(4g,12aa)]'9>Amino-4-(dimethylamino)-8-fluoro-1.4.4a.5. 5a.6,11 J2a-octahydro-3 t 10 t 12,12a-tetrahydroxy- 
1 ? 11-dioxo-2-naphthacene carboxamide 

so 

[Compound 4 where R=H; X=H] 

[0049] The title compound is prepared by the procedure of Example 3 using 9-a^ido-6-demethyl-6-deoxytetracycline 
and liquid hydrogen fluoride. 

55 



29 



EP 0 582 789 B1 



Example 7 

[4S-;4a/2aa;]-9-AminQ-47-bis[ciimothy:am:nc;"1. 4,4a. 5.5a. 8.1M2a-octahydro-S.1C.12 t 12a-tetrahydroxy- 
1.11-dloxo-B-[[(trifluoromethyl)3ulfor.yQoxy>2-riaphthacBneearboxamIde 

s 

[Compound 4 where R=NMe 2 ; X=OS0 2 CFJ 

[0050] The title compound is prepared by iho procedure o? Example 3 using 9-a^ido-47-bis(dimethyIamino)-6-deme- 
thyi-6-deoxytetracycIine and trifiuoromethanesulfonic acid. 

10 

Example 8 

[4S-(4a > 12aa)]-9-Amino-4-(d:mcthyiamino)-1 < 4,4a,5,5a,6,11, 12a-octahydro>3,10 t 12.12a,totrahydroxy-1,11-dIoxo-B- [ 
[(trifluoromethyI)sulfQnyI]oxy]>2-naphthac8necarboxamide 

15 

[Compound 4 where R=H; X=-OS0 2 CF 3 ] 

[0051] The title compound is prepared by the procedure of Example 3 using 9-a7ido-4-(dimethylamino)-6-demethyI- 
6-deoxytetracyclinc and trifiuoromethanesulfonic acid. 

20 

Example 9 

l4S-(4a,12aa)l-9-[(Chloroacetyl)aminol-8-chloro-4,7-bis (dimethylamino)-l ,4,4a,5,5a,6,11 ,12a-octahydro- 
3,1 0,1 2,1 2a-tetra hydro xy-1 ,11 -dioxo-2-naphthaconocarboxamido 

25 

[Compound of Formula 111 where F^NMe*,; X=CI; R^H; R 4 =H; Y=CI] 

[0052] A well-stirred cold solution of 1 .0 g of product from Example 3, 2 ml of 1 ,3-dimethyl-2-imidazolidinone and 
1.0 g of sodium bicarbonate is treated with 0.30 ml of chloroacetyl chloride. The solution is stirred at 25°C for 30 
30 minutes, filtered and the filtrate added dropwise to 500 ml of diethyl ether to afford 1 .0 g of yellow product. 

Example 10 

[4S-(4a,1 2aa)]-9-[(Bromoacetyl)aminol-8-chloro-4,7-bis (dimethylamino)-l ,4,4a,5,5a,6, 1 1 . 1 2a-octahydro- 
35 3,10,12,1 2a-tetrahydroxy-1 ,11 -dioxo-2-naphthacenecarboxamide 

[Compound of Formula III where R=NMe 2 ; X=C1; R^H; R 4 =H; Y=Br] 

[0053] A well-stirred cold solution of 1 .0 g of product from Example 3, 2 ml of 1 ,3-dimethyl-2-inriidazolidinone and 
40 1 .0 g of sodium bicarbonate was treated with 0.36 ml of bromoacetyl bromide. The solution was stirred at 25°C for 30 
minutes, filtered and the filtrate added dropwise to 500 ml of diethyl ether to afford 0.7 g of yellow product. 

Example 11 

45 [4S-(4a,12aa)]-9-[(g-Bromopropionyl)amino]-8-chloro-4,7-bis (dimethylamino)-l .4.4a.5.5a,6.11 ,12a-octahydro- 
3,1 0, 1 2,1 2a -tetrahydroxy-1 ,11 -dioxo-2-naphthacenecarboxamide 

[Compound of Formula III where R=NMe 2 ; X=CI; R3=H; R^Me; Y=Br] 

so [0054] A wel!-stlrrcd cold solution of 1 .0 g of product from Example 3, 2 ml of 1 ,3-dimcthyI-2-imidazo!idinono and 
1 .0 g of sodium bicarbonate was treated With 0.42 ml of bromopropionyl bromide. The solution was stirred at 25°C for 
30 minutes, filtered and the filtrate added dropwise to 500 ml of diethyl ether to afford 1 .0 g of yellow product. 
[0055] Substantially following the method, described in detail herein above in Example 10, the compounds of the 
invention listed in Examples 12-19 are prepared. 

55 
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14S-(4ct/2aa)>9-;(tt-3romocysIcb^ 

octahydro-3,1 0, 1 2,1 2a-tetra hydroxy- 1 ,1 1 -dloxo-2-naphthaser ecarboxamlde 
[Compound of Formula III where R^NMe^ X=CI; R^H; R3=cyc!o butyl; Y=Br] 
Example 13 

[4S-(4a. 12aa)]-9-[(a-3romophcnylacetyl)^ 

3,10.12, 12a-tetrahydroxy-1 ,11-dioxo-2-naphthacenecarboxanHide 

[Compound of Formula III where RrrNMeg; X=CI; R*=Ph; R^H; Y=Br] 

Example 14 

|4S-(4a,12aa)]-9-[(a-Bromo-g-cyclopropyipro^^ 

octa hydro-3,10,12,12a-tetrahydroxy-1 ,11-dioxo-2-naphthacene carboxamide 
[Compound of Formula III where R^NMe^; X=Ci; R^cyclopropyl; R^Me; Y=Br] 
Example 15 

[4S-(4aJ2aa)]-9-[(g-Bromo-3 > 3-dimcthylbutyryl)amino]-B-chlorQ-47-bfs(dimGthylamino)~1 ,4,4a,5,5a,6,11 ,12a-octa 
hydro-3, 1 0,1 2,1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacene carboxamide 

[Compound of Formula III where RsNMeg; X=CI; R^isopropyJ; R^H; Y=Br] 

Example 16 

[4S(4a,12aa)]-9-[(a'Bromo(2 > 4-drfluorophenyl)acetyl)aminol -8-chloro-4,7-bis(dimethyIamino)-1 ,4,43,5,58,6,11, 12a- 
octa hydro-3, 1 0,1 2 ? 1 2a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacene carboxamide 

[Compound of Formula 111 where RrrNMej; X=CI; R^^-difluoro phenyl; R*=H; Y=Br] 

Example 17 

[4S-(4g,12ag)]-9-[(g-Bromo-2-(2-fuiyl)propionyQ 

hydro-3, 10,1 2,1 2a-tetrahydroxy-1 .H-dioxo^-naphthacene carboxamide 

[Compound of Formula III where RzNMe^ X=CI; RMuranylmethyl; R 4 =H; Y=Br] 

Example 18 

[4S-(4a,12ag)]-9-[(g-Bromo-(3-methoxycarbonyl-propionyl)) amino]-8-chloro-4 < 7-bis(dimethylamino)-1.4.4a,5,5a. 
6,11 12a -octahydro-3,10 > 12,12a-tetrahydroxy-1 > 11-dioxo-2-naphthacenecarboxamide 

[Compound of Formula III where R=NMe2; X=CI; R^methoxycarbony I methyl; R 4 =H; Y=Br] 

Example 19 

[4S-(4a t 12aa)]-9-[(a-Bromo-(4-methoxycarbonylbutyryl)) amino]-B<:hioro-4,7-bis(dimethy!amino)-1 ,4,4a,5,5a, 
6,11.12a -octahydro-3,1 0 t 12,12a-tetrahydroxy-1 ,11-dioxo-2-naphthacenecarboxamide 

[Compound of Formula ill where R=NMe2; X=CI; 

R^methoxycarbonylethyl; R^H; Y=Br] 



31 



EP 0 582 789 B1 

Example 2 0 

[4S-t4a/2ag;>9<(Bro!Tioacctyl)aminoH7--bis(climethv; arnino;-B-fluoro-< ^^.S.Sa.S^l.lga-octahydro- 
3.10,1g , 12a-tetrahydroxy-1,11-diDxc-g-naphthasDnoCrirfeoXfirnidG 

5 

[Compound of Formula II! where R^NMe^ X=F; R^H; R^H; Y=Br] 

[0056] Tho title compound is prepared by the procedure of Example 10 using the product from Example 4. 
10 Example 21 

[4S-(4a,12aa)]-9-[(Bromoacetyl)am 

hydroxy-1 ,1 1 -d!oxo-8-[[(trifIuoromcthyi)suIfonylloxy]-2-.naph.thaccnccarboxamido 
is [Compound of Formula III where R^HM^; X=OS0 2 CF 3 ; R 3 =H; R^H; Y=Br; hydrochloride salt] 

[0057] The title compound is prepared by the procedure of Example 10 and using the product from Example 7. 
Example 22 

20 

[4S'(4a,12aa)]-9-[(ChloroacetyI)amino]-8-chloro-4-(dimethyI amino)-1 ,4,4a, 5,5a, 6, 11 .^a-octahydro-a, 10,1 2,1 2a- 
tetra hydroxy-1 .11-dioxo-2-naphthacenecarboxamide hydrochloride 

[Compound of Formula 111 where R=:H; X=CI; R 3 =H; R-*=H; Y=CI; hydrochloride salt] 

25 

[0058] A 25°C solution of 1 .247 g of product from Example 5, 12 ml of DMPU and 6 ml of acetonitrile is treated with 
0.564 g of chloroacetyl chloride. Tho mixture is stirred for 45 minutes and added dropwiso to a mixture of 80 ml of 
2-propanol and 400 ml of diethyl ether. The resultant yellow solid is filtered and washed several times with diethyl ether 
and dried in vacuo to give 1 .25 g of product. 
30 MS (FAB) » m/2 540 (M f H) 

Example 23 

l4S-(4a t 12aa)}-9-[(Bromoacetyl)amino]-8-chloro-4-(dimethyl amino)-1 ,4,4a,5,5a,6,11 ,12a-octahydro-3,10,12,1 2a- 
35 tetra hydroxy-1, 11-dioxo-2-naphthacenecarboxamide hydrobromide 

[Compound of Formula III where R=H; X=Cl; R 3 =H; R*=H; Y=Br; hydrobromide salt] 

[0059] A 25°C solution of 1 .247 g of product from Example 5, 12 ml of DMPU and 6 ml of acetonitrile is treated with 
40 0.62 g of bromoacetyl bromide. The mixture is stirred for 45 minutes and added dropwise to a mixture of 80 ml of 
2-propanol and 400 ml of diethyl ether. The resultant yellow solid is filtered and washed several times with diethyl other 
and dried in vacuo to give 1 .35 g of product. 

[0060] Substantially following the method, described in detail herein above In Example 22 or 23, the compounds of 
tho invention listed in Examples 24 - 30 are prepared. 

45 
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E xample 24 

[4S-[4a,r2aa)>9^(2-ChlQropropio^ 

tet rahydroxy-1 ,1l-d:oxo-2-nflph:ha c enecarboxarriide hydrochlori de 

[Compound of Formula III where R=H; X=CI; R^H; R^Me; Y=CI; hydrochloride salt] 

Example 25 

[4S-(4c Q2aa)]-9-[(2-ChIorobuty^ 

tetrahydroxy-1 ,11-dioxo-2-naphthacenecarboxamide hydrochloride 

[Compound of Formula III where R=H; X=CI; R 3 =H; R^Et; Y=CI; hydrochloride saltl 

Example 26 

4S-(4g,12ag)|-9-[[(4-HydroxyphenyI)-g-chloroacety^^ 

octahydro-3,l0,12 t 12a-tetrahydroxy-1 ,11-dioxo-2-naphthacene carboxamide hydrochloride 
[Compound of Formula III where R=H; X=CI; R 3 =4-hydroxyphenyI; R 4 =H; Y=C1; hydrochloride salt] 
Example 27 

[4S-(4a,12ag)]-9-[[(2-F!uorQphenyl)-g-bromoacetyIfe^ .4 > 4a,5.5a,6, 11,-1 2a- 

octahydro-3,10 t 12,12a-tetrahydroxy-1,11-dioxo-2-naphthacene carboxamide hydrobromide 

[Compound of Formula ill where R=H; XsCI; R 3 =2-fluorophenyl; R 4 =H; Y=F; hydrobromide salt] 

Example 2B 

[4S-(4g,12ag)]-9-[(2-Bromo-4-pentenoyl)amino]-8-chlor^^ 
3,10,12,12a-tetrahydroxy-1 ,11-dioxo-2-naphthacenecarboxamide hydrobromide 

[Compound of Formula ill where R=H; X=CI; R 3 =-CH 2 CH=CH 2 ; R^H; Y=F;hydrobromide salt] 

Example 29 

[4S-(4aJ2aa)]-9-[(g-Bromo-4-phenylbutyryl)amino]-8-chloro-4-(dimethylamino)-1 ,4,4a, 5,5a,6, 11 .12a-octahydro- 
3,10,12, 12a-tetrahydroxy-1 ,11 -dioxo-2-naphthacenecarboxamide hydrobromide 

[Compound of Formula III where R=H; X=CI; R 3 =2-phenyIethyl; R*=H; Y=Br; hydrobromide salt] 

Example 30 

[4S-(4a,1 2ag)]-9-[((4-Pyridy I) -a-bromoacetyl)aminQ]>8-chIoro-4-(dimethylarnino)-1 ,4,43,5,53,6, 11,1 2a-octahydro- 
3, 10 r 12 ; 12a-tetrahydroxy-1,11-dioxo-2-naphthacen& carboxamide hydrobromide 

[Compound of Formula III where R=H; X=CI; R 3 =4-pyridyl; R4=H; Y=Br; hydrobromide salt] 

Example 31 

[4S-(4g,12ag)]-9-[(Bromoacetyl)amino]-4-(dimethylamino)-8-fluoro-1,4,4a,5 5a, 6, 11 ,12a-octahydro-3,1 0,1 2,12a- 
tetra hydroxy-1 ,11-dioxo-2-naphthacenecarboxarnide 

[Compound of Formula III where R=H; X=F; R 3 =H; R 4 =H; Y=Br] 

[0061] The title compound is prepared by the procedure of Example 10 using the product from Example 6. 
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Example 32 

[4S-(4g t 12aa);-9-[(Bromoacetyl)am 
tetrahydroxy-1,11-dioxo-e-[r(trifluorom 

5 

[Compound of Formula II! where R=H; X=0SO 2 CF 3 ; R^H; R*=H; Y=Br] 

[0062] The title compound is prepared by the procedure of Example 1 0 using the product from Example 8. 
10 Example 33 

[4S-(4a t 12aa)]'B-Ch!oro-4-(dimethy!amino)"9-[[(dimethy[ amino)acetyl]amino]-1 ,4,4a.5,5a,-6.11 ,12a-octahydro-3,10, 
12,12a-tetrahydroxy-1 ? 11-dloxo-2-naphthacenecarboxamide dlsulfate 

15 [Compound of Formula I where R=H; X=CI; R 3 =H; R^H; W=NMe 2 ; disulphate salt] 

[0063] A well stirred solution (25°C) of 0.2805 g of product from Example 5, 1 0 ml of DM PU, 3 ml of acetonitrile and 
0.3 g of sodium carbonate is treated with 0.1 57g of N,N-dimethylaminoacetyl chloride hydrochloride. After 30 minutes, 
the reaction is filtered and the filtrate is added dropwise to 300 ml of diethyl ether. Concentrated sulfuric acid is added 
20 dropwise and a yellow solid precipitated. The yellow solid is collected, washed well with ether and dried in vacuo to 
afford 0.21 g of product: 
MS (FAB) = mil 549 (M + H). 

Example 34 

25 

[4S-(4a,12aa)]-S-Chloro-4-(dimethylamino)-9-[[(dimethyl amino)acetyllaminol-1 ,4,48,5,58,-6, 11,1 2a-octahydro-3, 10, 
12,12a-tctrahydroxy-1 ,11-dioxo-2-naphthacenecarboxamido 

[Compound of Formula I where R=H; X=CI; W=NMe 2 ; R 3 =H; R4=H] 

30 

[0064] A well stirred solution 25°C of 0.20 g of product from Example 5, 3 ml of N-methylpyrrolidone, 1 ml of ace- 
tonitrile and 0.2 g of sodium bicarbonate is treated with 0.071 g of N,N-dimethylaminoacetyl chloride hydrochloride. 
After 30 minutes, the reaction is filtered and the filtrate is added dropwise to 200 ml of diethyl ether. The yellow solid 
is collected, washed well with ether, and dried in vacuo to afford 0.15 g of product: 
35 MS (FAB) - ml? 548 (M + H) . 

Example 35 

[4S-(4a,12aa)1 -8-Chloro-4.7-(dimethylamino)-9-[[(dimethyl amino)acetyl]amino]-1 ,4,43,5,58.6,1 1 ,12a-octahydro- 
40 3,10,12. 12a-tetrahydroxy-1 ,11 -dioxo-2-naphthacenecarboxamide 

[Compound of Formula I where R=NMe 2 ; X=CI; W=MMe 2 ; R3=H; R^H] 

[0065] A well stirred solution (25°C) of 0.104 g of product from Example 3, 1 .5 ml of N-methylpyrrolidone : 0.5 ml of 
45 acetonitrile and 0.105 g of sodium bicarbonate is treated with 0.034g of N,N-dimethylaminoacetyl chloride hydrochlo- 
ride. After 1 hr, the reaction is filtered and the filtrate is added dropwise to 100 ml of diethyl ether. The yellow solid is 
collected, washed well with ether, and dried in vacuo to afford 0.085 g of product: 
MS (FAB)-m/z591 (M + H). 

so Example 36 

[4S-(4a,12aa)]-9-[f(Butylamino)aceM 

3,10,12,1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacenecarboxamide 

55 [Compound of Formula I where R=NMe£; X=CI; W=NHBu; R 3 =H; R 4 =H] 

[0066] A solution of 0.20 g of the product from Example 10, 2 ml of 1 ,3-dimethyl-2-imidazoIidinone and 0.1 ml of n- 
butylamine is stirred at room temperature for 1 hr and added dropwise to 50 ml of diethyl ether to afford 0.20 g of yellow 
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color product: 

MS (FAB) ttU 620 (V * H) 

[0067] Substantially following the method, described in detail herein above in Example 36, the compounds of the 
invention listed in Examples 37 - 45 are prepared. 

5 

Example 37 

[4S-(4« > 12aa);-B-Chloro-4,7-bis(dimuthyIamino)-1.4.4a,5,Sa, 6,1 1,12a-octahydro-3, 10,1 2,1 2a-tetrahydroxy- 9-(I[; 
(3-methyI cycIobutyI)aminojacetyljamino]-1 .H-dioxo-2-naphthacene carboxamide 

10 

[Compound of Formula I where R^NMeg; X=CI; W=3-methyIcyctobutyIamino; R^H; R 4 =H] 
Example 38 

15 [7S-(7a ? 10aa)]-N-[9-(Aminocaroonyl)-3-ch^^ 

1 1 -tctrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]-1 H-pyrrolc-1 -acctamido 

[Compound of Formula I where R_NMe 2 ; X=Ci; W_1H-pyrrol-1-yi; R3=H; R^H] 

20 Example 39 

[7S-(7a,10aa)]-N-[9-(Aminocarbonyl)-3-ch!oro-4,7-bis (dimethylamino)-5.5a.6,6a.7 ( 10.10a.12-octahydro-1 .8.10a. 
1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]-1 H-pyrazole-1 -acetamide 

25 [Compound of Formula I where R^NMe^ X=CI; W=1H-pyrazoI-1-yl; R 3 =H; R 4 =H] 

Example 40 

[4S-(4a,12aa]-8-Chloro-4.7-bis(dimethylam 
30 octa hydro-3,1 0,1 2,1 2a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacene carboxamido 

[Compound of Formula I where R=NMe 2 ; X=CI; W=NHtBu; R 3 =H; R 4 =H] 

Example 41 

35 

[4S-(4a,12aa)]-8-Chloro-9-[[(cyclopropylamino)acetyl] amino]-4,7-bis(dimethylamino)-1,4 t 4a,5 t 5a,6,11 ,12a-octa 
hydro-3,1 0,1 2, 12a-tetrahydroxy-1 ,11-dioxo-2-naphthacene carboxamide 

[Compound of Formula I where R=NMe2; X=CI; W=cyclopropylamino; R 3 =H; R^H] 

40 

Example 42 

[4S-(4a,12aa)]-B-Chloro-9-[[[(cyclobutyloxy)amino]acetyll aminol-4,7-bis(dimethylamino)-1 ,4,43,5,58,6,-11 ,1 2a- 
octahydro-3,10,12,12a-totrahydroxy-1,11-dioxo-2-naphthacenecarboxamide 

45 

[Compound of Formula I where R=NMe2; X=CI; W=cyclobutyloxyamino; R 3 =H; R 4 =H] 
Example 43 

so [7S-(7a,10aa)]'N-[9-(Aminocarbonyl)-3-chIoro-4,7-bis (dimothylamino)-5,5a,6.6a.7.1 0,1 0a,12-octahydro-1 ,8,10a, 
1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyi]-1 -pyrrol; din eacetamide 

[Compound of Formula I where R=NMe 2 ; X=CI; W=pyrrolidin-1-yl; R 3 =H; R 4 =H] 

55 Example 44 

[7S-(7a,10aa)l-N>l9-(Aminocarbony:)-3-chloro-4,7-bis (dimothy:amino)-5,5a,6.6a.7,10.10aJ2-octahydro-1 .8.9.10a 
11-totra hydroxy-10,12-dioxo-2-naphthaconyl>(3-mothyl-1-p yrrolid:no)acotamido 
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[Compound of Formula I where R^NM^; X=CI; W=3-methyIpyrrolidlnI-yI; R^H; R*=H] 
Example 45 

[4S-(4a t 12aa)>B-ChIoro-4.7-bis(d;methyIamino)-1,4 t 4a,5 t 5a, 6,11,12a-octahydro-3 t 10,12,12a>tetrahydroxy- 
1 t 11-dioxo-9-[r[(propyIamlno)|acetyl]amino)-2-naphthacenecarboxamide 

[Compound of Formula I where RriNMe*; X=CI; W=NHPr; R 3 =H; R 4 =H] 

Example 46 

f4S-(4a > 12aa)]-B'ChIoro>4,7-bis(d methy!amino)-1 ,4,48,5, 5a,6,11 > 12a-octahydro-3,10,12,12a-tetrahydroxy- 
1,11-dioxo-9-[[1-oxo-2-(propylamino)propyllamino]-2-naphthacGnecarboxamldo 

[Compound of Formula i where RrrNM^; X=CI; W=NHPr; R 3 =H; R^CHjJ 

[0068] The title compound is prepared by the procedure of Example 36 using [4S-(4a,12aa)]-9-[(a-bromopropionyl) 
amino]-8-chIoro-4,7-bis(dimethy!amino)-1 ,4,4a,5,5a.6, 11 , 12a-octahydro-3,10,12,12a-tetrahydroxy-1 ,11-dioxo-2- 
naphthaconecarb ox amide and n-propyfamine. 

Example 47 

[7S-(7a,1 0ag)]-N-[9-(Aminocarbonyl)-3-chloro-4 ,7-bis-(dimethylamino)-5, 53,6,63,7,1 0,1 Qa,12-octahydro-1, 8,10a, 
1 1 -tetrahydroxy-1 0,1 2<jioxo-2-naphthacenyl]-a-cyclobutyItetrahydro-2H-1 ,2-isoxazine-2-acetamide 

[Compound of Formula I where R=NMe 2 ; X=C1; W=tetrahydro-2H-1,2-isoxazin-2-yl; R^HjR^cyclobutyl] 

[0069] The title compound is prepared by the procedure of Example 36 using [4S-(4a,12aa)]-9-[(a-bromocyclobutyl 
acetyOaminoJ-B-chloro^J-bis-fdimethylaminoVl^^a.S.Sa, 6,11 ,1 2a-octahydro-3, 10,-12,1 2a-tetrahydroxy-1 ,11 -di- 
oxo-2-naphthacenecarboxamide and tetrahydro-1,2-oxazine. 

Example 48 

[4S-(4g,12aa)1-B-Chloro-4,7>bis(dimethylamino)-1 ,4,48,5,58, 6,11 ,12a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy- 
1,11-dioxo-9-[[phenyi[(phenylmethyl)amino]acetyl]amino]-2-naphthacene carboxamide 

[Compound of Formula I where R=NMe 2 ; X=CI; W=phenyl(phenylmethyl)amino; R^H; R*=H] 

[0070] The title compound is prepared by the procedure of Example 36 using [4S-(4a, 12aa)]-9-[(<x-bromophenyl 
acetyl)amino)-8-chloro-4,7-bis(dimethyl-amino)-1 ,4,4a, 5, 5a, 6, 1 1 ,1 2a-octahydro-3,1 0,12,1 2a-tetrahydroxy-1 ,11 -di- 
oxo-2-naphthacenccarboxamide and benzylamine. 

Example 49 

[7S-(7a > 10aa)]-N-[9-(Aminocarbonyl)-3-chloro-4,7-bis-(dimethylamino)-5,5a,6, 68,7,10,108, 12-octahydro-1 ,8,10a, 
1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]-g-cyclopropyl-g-methyl-1 -azetidine acetamide 

[Compound of Formula I where R=NMe 2 ; X=CI; W=azetidin-1-yl; R 4 =CH 3 ; R 3 =cyc!opropyl] 

[0071] The title compound is prepared by the procedure of Example 36 using [4S-(4a,12aa)]-9-[(a-bromo-cc-cyclo 
propylpropionyl)amino]-8-ch!oro-4,7-bis(dimethylamino)-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy- 
1,11-dioxo-2-naphthacenecarboxamide and azetidine. 
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Exa mple 50 

, !1-tetrahydroxy- , !a.12-dloxo-2-naphthaceny.]-a-C! /-dImethyletnyl)-[3-mcthy:-4-morpholh9)as3taryi!de 

[Compound of Formula I where R^NMe^; X=CI; W=3-methylmorpholin-4-y!; RMBu: R^H] 

[0072] The titie compound is prepared by the procedure of Example 36 using [4S-(4u,12aa)]-9-[(a-bromo-3,3-dime- 
thyi butyryI)amino]-8-chIoro-47-b:s(d!-methyIamino)-1 t 4,4a t 5 l 5a,6,11 t *!2a-octahydro-3 t 10,12,12a-tetrahydroxy- 
1,11-dioxo-2-naphthaccnccarboxamidc and 3-mcthyI-4-rnorpho!lnc. 

Example 51 

[4S-(4a t 12aa)]-8-Chloro-9-H(2,4'difluorophenyi)[(2"phenyI ethyl)amino]acetyl]a*nino]-4.7-bis(dimethyIamino)-1 ,4.4a t 
5, 5a,6,11 ,12a-octahydrO"3,10 > 12 ; 12a'tetrahydroxy- < ! ? 11-dioxo-2-naphthacenecarboxamide 

[Compound of Formula I where R=NMe 2 ; X=CI; W=(2,4-difluorophenyI) (2-phenylethyl)amino; R 3 =H; R^H] 

[0073] The title compound is prepared by the procedure Example 36 using [4S-(4a,12aa)]-9-[(a-bromo-(2,4-difIuoro 

phenyl)acetyl)amino]-8-chloro-47-bis(di-methyte^ 

1 ,11-dioxo-2-naphthacenecarboxamide and 2-phenethylamIne. 

Example 52 

[7S-(7a,10aa)]-N-[9-(AminocarbonyI)-3-chloro-47-bis (dimethylamino)-5.5a.6,6a,7.10.10a.12-octahydro-1 ,8,10a. 
1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]-a-(methoxy amino)-a-methyl-2-furanacetamide 

[Compound of Formula I where R=NMe2; X=CI; W=NHOMe;R 3 =furan-2-yl; R 4 =CH 3 ] 

[0074] The title compound is prepared by the procedure of Example 36 using [4S-(4a,12aa)]-9-[(a-bromo-2-(2-furyl) 
propionyl))amino]-8-chIoro-4 ,7-bis(di-methylamino)-1 ,4,4a,5,5a,6 ,1 1 . 1 2a-octahydro-3 ,1 0. 1 2.-1 2a-tetrahydroxy- 
1,11-dioxo-2-naphthacenecarboxamide and methoxyamine. 

[0075] Substantially following the method, described in detail herein above in Example 36, the compounds of the 
invention listed in Examples 53-54 are prepared from [4S-(4a,12aa)]-9-[(a-bromo-(3-methoxycarbonylpropionyI))ami- 
no] -8-chloro-47-bis(dimethyIamino)-1,4,4a,-5,5a,6,11^^ 
thacene carboxamide. 

Example 53 

[7S-(7a > 10aa)]-4-[[9-(Aminocarbonyl)-3-chloro-47-bis (dimethylamino)-5,5a,6,6a7,10,10a,12-octahydro-1 ,8,10a, 
1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthaconyl]-amino-3-[(1 ,1 -dirnethylcthylIaminol-4-oxobutanoic acid methyl ester 

[Compound of Formula I where R=NMe 2 ; X=CI; W=-NHtBu; R 3 =CH 2 -CO-OMe; R 4 =H] 

Example 54 

[7S-(7a,10aa)1-4-[[9-(Aminocarbonyl)-3-chloro-47-bis (dimcthyiamino)-5,5a,6,6a t 7,1 0,1 0a,12-octahydro-1 ,8,10a, 
11 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]-aminol-3-(dimethyl amino)-4-oxobutanoic acid methyl ester 

[Compound of Formula i where R=NMe2i X=CI; V^NMc^; R 3 =CH 2 COOMe; R^H] 

Example 55 

[7S-(7a,10aa)]-Y-[l[9-(Aminocarbonyl)-3-chlorO'47-bis (dimethylamino)-5 5a.6.6a7. 10.1 0a.12-octahydro-1 .8.1 0a.11 
tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyI]amino1carbonyl]-3-(1 -pyrrolidine)butanoic acid methyl ester 

[Compound of Formula ! where R=NMe 2 ; X=CI; W=pyrroIidin-1-yl; R 3 =CH 2 COOMe; R 4 =H] 



37 



EP 0 582 789 B1 

[0076] The title compound is prepared by the procedure cf ExampieSB using [4S-(4a.l5?aa)]-3-[(a-bromo-(4-methoxy 

carbonylbuiyrylEarrinoH^cfcloro^T 

1 ? *1-dioxo-2-naphthac3necarboxamide and pyrrolidine. 

Example 56 

[4S-(4a,1gaa)]-4 t 7-Bis(D;methylamino)-9-[[(dlmethylamlno) acetyI]amI no]-8-fluoro-1 .4.4a .5. 5a. 6. 11 , 12a-octahydro- 
3,1 0,12,1 2a-tetra hydroxys ,11-diDXQ-2-naphthacere carboxarrido 

[Compound of Formula I where F^NMe^; X=F; W=NMe 2 ; R^H; R*=H] 

[0077] The title compound :s prepared by the procedure of ExampIeSB using [4S-(4a12aa)l-9-[(bromoacetyi)aminol- 
4, 7-bis (dimcthyiamino) -8-fIuoro-1, 4, 4a, -5,5a,6 f 11 ,12a-octahydro-3,10,12,12a-tctrahydroxy-1 ,11>dIoxo-2-naph- 
thacene carboxamide and dimethyiamine. 

Example 57 

[4S-(4a,12aa)]-9-[[(Butylamino)acetyl]am 

3,10,12,12a-tctrahydroxy-1,11'dioxonaphthacenccarboxamide dihydrochloridc 
[Compound of Formula ! where R=H; X=Cl; W=NHBu; R 3 =H; R*=H] 

[0076] A mixture of 0.20 g of the product from Example 22, 0.5 g of n-butylamine and 3 ml of DMPU, under argon, 
is stirred at room temperature for 2 h. 

The excess n-butylamine was removed in vacuo and the solids filtered. The filtrate is diluted with a small amount of 
methanol and the solution added dropwiseto a mixture of 10 ml of 2-propanol and 120 ml of diethyl ether. The solution 
is treated dropwise with 1.0M hydrogen chloride - diethyl ether solution to afford a yellow solid. The resulting solid is 
collected and dried in vacuo to afford 0.175 g of product: 
MS (FAB) - rWz 576 (M + H) 

[0079] Substantially following the method described in detail herein above in Example 57, the compounds of the 
invention listed below in Examples 58 - 66 are prepared. 

Example 58 

[4S'(4a,12aa)]-B-Chloro-4-(dimethy[amino)>1.4,4a.5.5a.6.11, 1 2a-octahydro-3,1 0,12,1 2a-tetrahydroxy-1 ,11 -dioxo-9-[ 
[(propylamino)acetyl]amino]-2-naphthacenecarboxamide dihydrochloride 

[Compound of Formula I where R=H; X=CI; W=NHPr; R 3 =H; R 4 =H] 

Example 59 

[4S-(4u,12aa)]-B-Chloro-4-(dimethylamino)-1,4,4a,5.5a.6, 11 ,12a-octahydro-3,10,12,12a-tetrahydroxy-1 ,11-dioxo-9-[ 
[(pentylamino)acetyl]amino]-2-naphthacenecarboxamide dihydrochloride 

[Compound of Formula I where R=H; X=CI; W=phenylamino; R 3 =H; R 4 =H) 

Example 60 

[4S'(4a,12aa)1-8-Chloro-4-(dimethylamino)-1,4 ! 4a,5 ; 5a ; 6 f 11 ^a-octahydro-SJO^.^a-tetrahydroxy-l ,11-dioxo-9-f 
[(mcthylamino)acctyl]amino]-2-naphthacenccarboxamide dihydrochloride 

[Compound of Formula I where R=H; X=Ci; W=NHMe; R 3 =H; R^H] 
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Example 61 

[4S-;4a/2aa;>B-Ch!oro-9-^(cycIoprcpylrriethy:ar::no)acetyIl ammQ]-4-(dimethyiam:no)-1 .4,4a,5.5a.6.11 .12a- 
oc:ahyQ ,> o-3,•:o,'!2,^!2a-tetrahydroyy-•! .11-di3XQ-2-naphthasere carboxamlde dlhydroeh^r ide 

[Compound of Formula I where R~H; X~Cl; W=cycIopropyImethylamino; R 3 ~H; R^HJ 

Example 62 

[7S-f7K,1 0aa)]-NJ'[9-(Am!nocarbony:)-3-chloro-7-(dirrcthyI amlno)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 
1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacer!y 1]-1 -pyrrolidine acetamide dihydrochloride 

[Compound of Formula I where R=H; X=CI; W-pyrroIldIn-1-yI; R^H; R^H] 

Example 63 

[7S>(7aJ0aa)]-N-I9-(AminocarbonyI)-3-chIoro-7-(d!rriethyI amino)-5,5a,6,6a,7,1 0,1 0a,12-octahydro-1 ,8,10a, 
11-tetrahydroxy-10,12-dioxQ-2-naphthacenyl]-1-piper!dine acetamide dihydrochloride 

[Compound of Formula I where R=H; X=CI; W=piperidin-1-yI;R 3 =H; R*=H] 

Example 64 

7S-(7a,10aa)]-N-[9-(Aminocarbonyl)-3-chloro-7-(dimQthyl amino)-5,5a,6,6a,7,1 0, 10a, 12-octahydro-1 ,8,10a, 
1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthac8nyl]-5-a/;abicyclo [2.1. 1 ]hexane-5-acetamide dihydrochloride 

[Compound of Formula I where R=H; XsCI; W=azablcyclo[2.1.1]hex-5-yl; R 3 =H; R^H] 

Example 65 

[4S-(4a 1 12ag)]-B-Chloro-9-|I(cyclobutylamino)acetyllamino]-4-(dimethylam 
3,10,12, 12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide dihydrochloride 

[Compound of Formula I where R=H; X=Cl; W=cyc!obutyIamino; R 3 =H; R*=H] 

Example 66 

[7S-(7a,10aa)]-N-[9-(Aminocarbonyl)-3-chloro-7-(dimethyl amino)-5,5a, 6, 6a, 7, 10,10a,12-octahydro-1 ,8,10a, 
11-tetra hydroxy-10,12-dioxo-2-naphthacenyl]-g'ethyl-1H-imidazole-1 -acetamide dihydrochloride 

[Compound of Formula I where R=H; X=CI; W=1-H-lmldazol-1-yi; R3=H; R*=Et] 

[0080] Substantially following the method, described in detail herein above in Example 36, the compounds of the 
invention listed in Examples 67 - 68 are prepared from [4S-(4a,12aa)]-9-[(bromopropionyl)amino]-8-chloro-4-(dimeth- 
yiamino)-1,4,4a,5,5a,6,11.12a-octahydro-3,10^ 
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Exampje 67 

[4S-[4a^2aa v v "B-ChIoro-9-_2>(diethyIarr:no)-1-<oxopropy^' aminol-4-(d:metryiamh3H ,4.4a.5,5a.6.11 ,12a- 
octahyd r o -3, M 0. 1 2. 1 2a-tetrahydroxy-1 , 1 1 -dloxo-2-naphthaser.e carboxamlde 

[Compound of Formula I where R-H; X=CI; W^NEtg; R 3 =H; R^H] 

Example 68 

[7S-(7tt,10aoOH-[2-[I9-(Amlnocarbony^^^ 

11-tetrahydroxy-10,12-diQXO-2-naphthacenyi]amino]-1-methyl-2-oxoethyl] proline methyl ester 
[Compound of Formula I where R=H; X=Cl; W==-2-methoxycarbonyI-pyrrolidin-1-yt; R3=CH 3 ; R^H] 
Example 69 

[7S'(7a t 10aa)l-N-[9-(Aminocarbony!)-3-ch!oro-7-(dirr!ethyl amino)-5,5a,6,6a,7,10,10a,12-octahydro-1 ,8,10a, 11 -tetra 
hydroxy-10 t 12-dioxo-2-naphthacenyl]-g-(4-hydr^^ 

[Compound of Formula I where R-H; X=CI; W=6-methyi-2 l 6-diazabicyclo[2.1.1]heptan-2-yI; R 3 =H; 
R^hydroxyphenyl] 

[0081] The title compound is prepared by the procedure of Example 36 using [4S-(4a,12aa)|-9-[[(4-HydroxyphenyI)- 
a-bromoaccty!]amino]-8-chIoro-4-(dimcthylamino)-1,4,4a,5,5a, 6,11 ,12a-octahydro-3, 10,-1 2,1 2a-tctrahydroxy-1 ,11- 
dioxo-2-naphthacenecarboxamide and 6-methyl-2,6-diazabicyclo [2.1.1]heptane. 

Example 70 

[4S-(4a,12aa)]-B-Chloro-4-(dimethylamino)-9-[[(dimethyl amino)(2-fluorophenyl)acetyllamino]-1,4,4a,5.5a.6.11 .12a 
octahydro-3, 1 0,12,1 2a-tctra hydroxy- 1 , 1 1 -dioxo-2-naphth acenecarboxamide 

[Compound of Formula I where R=H; X=Ci; W=NMe 2 ; R 3 =2-fluorophenyi; R 4 =H] 

[0082] The title compound is prepared by the procedure of Example 36 using [4S-(4a, 1 2ag)J-9-[[(2-fluorophenyl)-g- 
bromoacety!]amino]-8-chloro-4-(di-methyIamino)-1 ,4,4a t 5,5a, 6,11 ,1 2a-octahydro-3,1 0,1 2,-1 2a-tetrahydroxy-1 ,11 -di- 
oxo-2-naphthacenecarboxamide and dimethylamine. 

Example 71 

[4S-(4a,12aa)]-B-Chloro-4-(dimethylamino)-1, 4,43,5,58,6,11, 12a-octahydro-3J0,12,12a-tetrahydroxy-9-[[1- 
(4-mcthoxy-1 -pipora7inyl)-4-pentenoyI]amino]-1 ,11 -dioxo-2-naphthaceno carboxamido 

[Compound of Formula I where R=H; X=CI; W=4-methoxypiperazin-1-yl; R 3 =CH 2 CH 2 CH=CH 2 ; R 4 =H] 

[0083] The title compound is prepared by the procedure of Example 36 using [4S-(4a,1 2aa)]-9-[(2-bromo-4-penten- 
oyl) amino]-8-chloro-4-(dimethylamino)-1 ,4,4a,5,5a,6, 1 1 , 1 2a-octahydro-3, 10,12,1 2a-tetra-hydroxy-1 , 1 1 -dioxo-2- 
naphthaconccarboxamide and 4-methoxypiporazinc. 

Example 72 

[4S-(4g,12aa)]-8-Chloro-4-(dimethylamino)-1 ,4.4a.5.5a.6,11 , 12a-octahydro-3,1 0,12,1 2a-tetrahydroxy-1 ,11-dioxo-9-[ 
[1 -oxo -4-phenyl-2-[(phenylmethoxy)amino]butyllamino]-2-naphthacene carboxamide 

[Compound of Formula I where R=H; X=CI; W=-NHCH 2 Ph; R 3 =2-phenylethyi; R^H] 

[0084] The title compound is prepared by the procedure of Example 36 using [4S*(4a,12au)]-9-[(u-bromophenyl 
butyryl)am!no]-B-ch!oro-4-(dimethyiamino)-1,4,4a,5,5a, 6,11,12a-octahydro-3,10,l2.l2a-tetra-hydroxy-1,11-dioxo-2- 
naphthaccnccarboxamidc and bcn7yioxyamlnc. 
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Example 73 

[7S-(7a/0aq;>\»[9-[Aminocarfeony;)-3--chIoro--7-(dirr.GthyI amino)-5,5a,6 ) 6a7 > , !0,' , 0a.- f 2-octahvdro-1 < 8 > 10a,11>tetra 
hyd roxy-1 3 . 12- dloxc-2-na p ht hasenyl]-g -4- pyridy:-5 - aga b?cyc!s[2.1 . 1 'hexan-S-aca t arr Ids 

[Compound of Formula 1 where R=H; X=Ci; W=azabicycIo[2.l.1]hex-1-yl; R^4-pyridyI; R^H] 

[0085] The title compound is prepared by the procedure of Example 36 using [4S-(4u. 1 2au)]-9-[[(4-pyridyI)-a-bromo 

acety:>m!no]-S^h!Qrc-4-;d!methy!-amino;-l.4.4a.5.53.6.11 t 1 2a -cctahydre-2 1C,12,l2a-tctrahydroxy-1.11-dioxo- 
2-naphthaccnccarboxam:dc and 5-azabicyc:c[2.1 .1]hexane. 

[0086] Substantially, following the method, described in detail herein above in Example 36, the compounds of the 
invention listed in Examples 74 - 75 are prepared from [4S-(4a,12aa)]-9-[(bromoaceTyI)amino]-4-(di-methylamino)- 
8-t!uoro-i,4,4a,5,5a,6 t 11,12a-octahydro-3^ 

Example 74 

[4S-(4a,12aq)l-4-(Dimethylamino)-9-[[(dimethylamino)acetyl] amino|-8-fIuoro-1 .4, 4a, 5,5a. 6, 11 ,12a-octahydro- 
3, 10,1 2,1 2a-tetra hyd roxy-1 ,11<lloxo-2-naphthacenecarboxamide 

[Compound of Formula I where R=H; X=F; W=NMe 2 ; R 3 =H; R^H] 

Example 75 

[4S-(4ft > 12aa)1-4-(Dimcthyamino)-8-fiuoro-1 t 4,4a,5,5a,6, 11 ,12a'Octahydro-3,10,12,12a-tctrahydroxy-1,11 -dioxo-9-[ [ 
(propyl amino)acetyl]amino3-2-naphthacenecarboxamid8 

[Compound of Formula I where R=H; X=F; W=NHPr; R 3 =H; R 4 =H] 

Example 76 

[4S-(4a,12aa)]-4-(Dimethylamino)-9-[[(dimethylamino)acetyl]amino]-1 ,4,4a,5,5a.6,11 ^a-octahydro-S.IO.^^a- 
tetrahydroxy-l ; 11<iioxo-8-[[(trifluorom oxy]-2naphthacene carboxamide 

[Compound of Formula I where R=H; X=OS0 2 CF 3 ; W=NMe 2 ; R 3 =H; R^H] 

[0087] The title compound is prepared by the procedure of Example 36 using [4S-(4a, 1 2aa)]-9-[(bromoacetyl)amino]- 
4-(dimethylamino)-1 ,4,43,5,53,6,1 1 ,12a-octahydro-3,1 0,12, 12a-tetrahydroxy-1 ,11-dioxo-8-[[(trifIuoromethyl)sulfonyl) 
oxy]-2-naphthacenecarooxamide and dimethylamine. 



MASS SPECTRAL DATA 


Example # 


MS (FAB):m/z 


59 


592 (M + H) 


60 


535 (M -i- H) 


61 


575 (M 4- H) 


63 


589 (M + H) 



Claims 

1. A compound of the formula : 
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wherein: 

X is selected from trifluoromethanesulfonyloxy, bromine, chlorine, fluorine and iodine; 
R is selected from 

(i) hydrogen, bromine, chlorine, fluorine and iodine; and 

(ii) -NR 1 R 2 providing that when R - -NR 1 R 2 and 

(a) R 1 =hydrogen, then R 2 = methyl ethyl, n-propyl, 1 -methylethyl, n-butyl, 1-methylpropyl, 2-meth- 
ylpropyl or 1 ,1-dimethylethyl; or 

(b) R 1 = methyl or ethyl, then R 2 = methyl, ethyl, n-propyl, 1 -methylethyl : n-butyl, 1-methylpropyl or 
2-methylpropyl; or 

(c) R 1 = n-propyl, then R 2 = n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl or 2-methyipropyl; or 

(d) R 1 = 1 -methylcthyl, then R 2 = n-butyl, 1 -methylpropyl or 2-mcthyIpropyl; or 

(e) R 1 - n-butyl, then R 2 - n-butyl, 1 -methylpropyl or 2-methylpropyl; or 
(0 R 1 - 1 -methylpropyl, then R 2 - 2-methylpropyl; 



R3 is selected from 



hydrogen; 

straight or branched (C r C 8 )aIkyi group selected from methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
pentyl. hexyl, heptyl and octyl; 

a-mercaptofCj-C^alkyl group selected from mercaptomethyl, u-mercapto ethyl, tt-mercapto-1-methyIe- 
thyl. a-mercaptopropyl and a-mercaptobutyl; 

a-hydroxyfCj-C^aikyl group selected from hydroxymethyl, a-hydroxyethyi, a-hydroxy-1-methyIethyI. a- 
hydroxypropyl and u-hydroxybutyl; 
carboxyltC^CaJalkyl group; 

(C 5 -C 1Q )aryl group selected from phenyl, rc-naphthyl and p-naphthyl; 
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subst.tuteri{C 6 -C 10 )aryi gro^p (substituti or: selected from hydroxy halogen. ;c 1 -C 4 )a:koxy,trihaIo-(C r C s ) 
aikyl, nitres, amino, cyaro. ;c r C 4 )aIkoxycaitcnyI, (C 1 -C 3 )ali«yIamino and carboxy); 
(C 7 -C 9 )araiky: group selected from benzy;, 1-pher.ylethyl. 2-pheny:ethyI and phenylpropyl; 
substltutedtCy-C^aralkyl group [substitution selected from halo, (C^C^alkyl, nitro, hydroxy, amino, mo- 
no- or disubstituted (C^C^alkylamino, (C^-C^alkoxy, (C r C 4 )aIkyIsu!fony! t cyano and carboxy]; 

R 4 Is selected from hydrogen and (C r C 6 )aIkyI selected from methyl, ethyl, propyl, Isopropyl, butyl, isobutyl, 
pentyl and hexyi; 

when R 3 docs not equal R 4 the stereochemistry of the asymmetric carbon (i.e., the carbon bearing the W substit- 
uent) maybe be either the racemate (DL) or the individual enanticmers (L or D): 

W is selected from 

amino; 

hydroxylamino; 

(C 1 -C 12 ) straight or branched aikyl monosubstituted amino group substitution selected from methyl, ethyl, 
n-propyl, 1 -methyl ethyl, n-butyl, 1-methyIpropyi, 2-methylpropyI, 1 : t-dimethylethyl, n-pentyl, 2-methyI- 
butyl, 1,1-di-mcthylpropyI, 2,2-dimethyIpropyl, 3-mcthylbutyI, n-hcxyl, 1-mcthyipcntyI, 1 ,1-dimcthylbutyI, 
2,2-dimethyl -butyl. 3-methy!pentyl, 1 ,2-dimethyIbutyl, 1 .3-dimethyI-butyI, 1-methy 1-1 -ethyl propyl, heptyl, 
octyl. nonyl, decyl. undecyl and dodecyl and the diastereomers and enantiomers of said branched aikyl 
monosubstituted amino group; 

(C 3 -C 8 )cycloalkyl monosubstituted amino group substitution selected from cyclopropyl, trans-1 ,2-dimeth- 
ylcyciopropyl, cis-1 ,2-dimcthyIcycIopropyI, cyclobutyl, cyclopontyl, cyclohoxyl, cyclohcptyl, cyclooctyl, bi- 
cycle[2.2.1]hept-2-yl, and bicyclo[2.2.2]oct-2-yl and the diastereomers and enantiomers of said (C 3 -C 8 ) 
cycloaikyl monosubstituted amino; 

[(C 4 -C 10 )cycloalkyl]alkyl monosubstituted amino group substitution selected from (cyclopropyl)methyl, 
(cyclopropyl)ethyl, (cyclobutyl) methyl, (trans-2-methylcyclopropyi)methyI, and (cis-2-methylcyclobutyl) 
methyl; 

(C 3 -C 10 )aikcnyl monosubstituted amino group substitution selected from ailyl. 3-butenyl, 2-butcnyl (cis or 
trans), 2-pentenyl, 4-octenyl, 2,3-dimethyl-2-butenyl, 3-methyl-2-butenyl, 2-cyclopentenyt and 2-cyclohex- 
enyl; 

(C 6 -C 10 )aryl monosubstituted amino group substitution selected from phenyl and naphthyl; (C 7 -C 10 )ar- 
alkylamino group substitution selected from benzyl, 2-phenylethyl, Iphenylethyl, 2-(naphthyl)methyl, 1- 
(naphthyl)methyl and phenylpropyl; 

substituted (C 6 -C 10 )aryl monosubstituted amino group [substitution selected from (C r C 5 )acyI, (C A -C 5 ) 
acylamino, (C r C 4 )aIkyl, mono or disubstituted (C 1 -C 8 )alky!amino, (C-,-C 4 )alkoxy, (C^C^alkoxycarbonyl, 
(C-j-C^alkylsulfonyl, amino, carboxy, cyano, halogen, hydroxy, nitro and trihalo(C 1 -C a )alkyI]; 
straight or branched symmetrical disubstituted (C 2 -C 14 )alkylamino group substitution selected from dime- 
thyl, diethyl, diisopropyl, di-n-propyl, dibutyl and diisobutyl; 

symmetrical disubstituted (C 3 -C 14 )-cycloalkylamino group substitution selected from dicyclopropyl, dicy- 
clobutyl, dicyclopentyl, dicyclohexyl and dicycloheptyl; 

straight or branched unsymmetrical disubstituted (C 3 -C 14 )alkyIamino group wherein the total number of 
carbons In the substitution is not more than 14; 

unsymmetrical disubstituted (C 4 -C 14 )cycloalkylamino group wherein the total number of carbons in the 
substitution is not more than 14; 

(C 2 -C 8 )azacycloa!kyl and substituted (C 2 -C 8 )azacycloaIkyI group substitution selected from aziridinyl, 
azetidinyl, pyrrolidinyl, piperidinyl, 4-methylpiperidinyI, 2-methylpyrrolidinyl, cis-3,4-dimethylpyrro!idinyl, 
trans-3,4-dimethylpyrrolidinyl, 2-azabicyc!o[2.1.1]-hex-2-yl, 5-azabicycIo[2.1 .1]hex-5-yl, 2-azabicyclo 
[2.2.1 ]hcpt-2-yl, 7-azabicycIo[2.2.1]hcpt-7-yl t 2-azabicycIo[2.2.2]oct-2-yI and the diastereomers and 
enantiomers of said (C 2 -C 8 )azacycloaIkyl and substituted (C 2 -C 8 )azacycIo aikyl group; 
1 -azaoxacycloalkyl selected from morpholinyl and l-aza-5-oxocycloheptane; 

substituted 1 -azaoxacycloalkyl group substitution selected from 2-(C 1 -C 3 )a!kyImorphoIinyi, S-fC^C^ 
alkylisoxazolidinyl. tetrahydrooxazinyl and 3.4-dihydrooxazinyI; 

[1 ,n]-dia7acycIoaIkyl and substituted [1 ,n]-diazacyclo-aIkyI group selected from piperazinyl. 2-(C 1 -C 3 ) 
alkyl-piperazinyl. 4-(C 1 -C 3 )aikyIpiperazinyi. 2,4-dimethyIpiperazinyl, 4-(C r C 4 )alkoxyp;perazinyl, 4-(C 6 - 
C 10 )-aryloxyp l perazinyl. 4-hydroxypiperazinyI. 2.5-diazabicycIo[2.2.t ]hept-2-yI, 2,5-diaza-5-methyIbicyc- 
!o-[2.2.1]hcpt-2-yl. 2.3-dia7a-3-mcthy;bicyc!o[2.2 2]oct-2-yI, 2 t 5-diaza-5,7-dimcthy;bicyc;o[2 2.2]oct-2-yI 
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and the diastereamers cr erar.tcmers of said "1 t r.l-di3za-cycIoa;kyI and Substituted [*! t n]-diazacycIoalkyI 
grcup; 

1-azathiacycioaikyi and substituted l-azathiacycioalkyl group selected from thiorr.orpholinyl, 2-(C r C 3 )- 
alkyithiomorphoiinyi and 3-(C 3 -C 6 )cyc:oa:kyl:h;c-morphQi;ry!; 

N-azoiyl and substituted N-azoIyi group selected from 1-imida^o!yi,2-(C r C 3 )alkyi"l-:m!da^oiyI, 3-(C r C 3 ) 
alkyi-t-imidazoly!. l-pyrrolyl, 1-pyrazoly! 2-(C t -C 3 )aikyl-1-pyrroIyi, 3-(C r C 3 )aIkyI-1-pyrazolyl. indoiyl, 1- 
(1,2,3-trln/oly!), 4-(C r C 3 )alkyi-l-(1,2,3-tria70lyl). 5-(C 1 -C 3 )alkyI-1-(1,2,3-trIa7o!yI) 1 4-(1 ,2,4-trIa7QlyI r 

1- tctrazoIy!. 2-tetrazolyI and benzimidazolyl; 

(heterccycle)amir.o group selected from 2- or3-furanyiammo t 2-ar3-thienyIam;no. 2-, 3~or4-pyridyiamino, 

2- or 5-pyridaziny amino, 2-pyrazIny;amino, 2~(imidazo:yi)amino f (bcnzim:dazoIyI)am!no. and (bcnzothla- 
zolyl) amino and substituted (heterccyc!e) amino group as defined above with substitution selected from 
straight or branched (C^-C^aikyl; 

(hctcrocyclo)mcthyiamlno group selected from 2-or 3-furyimcthy!amino, 2- or 3-thIcny!mcthylamino, 2-, 

3- or4-pyridy;mQthylamino, 2- or5-pyridazinyimethyi-amino, 2-pyrazinyImethyIamino, 2-(imidazolyi)meth- 
ylamino, (benzimidazoiyl)methylamino, and (benzothiazoly;)methylamino and substituted (heterocycle) 
mcthyiamino as defined above with substitution selected from straight or branched (C r C 6 )aikyl; 
carboxy(C 2 -C 4 )aIky!amino group selected from aminoacetic acid, a-aminopropionic acid, |3-aminopropi- 
onic acid, a-butyric acid, and p-amlnobutyric acid and the enantlomers of said carboxy^-C^alkylamino 
group; 

(C 1 -C 4 )a!koxycarbonylamino group substitution selected from methoxycarbonyl, ethoxycarbonyl, ailyloxy- 
carbonyl, propoxycarbonyi, isoproproxycarbonyl, 1 ,1 -dimethyl ethoxycarbonyl, n-butoxycarbonyl, and 
2-methyIpropoxycarbonyl; 

(C^-C^alkoxyamino group substitution selected from methoxy, ethoxy, n-propoxy, 1-methyIethoxy, n-bu- 
toxy : 2-methyIpropoxy, and 1 ,1-dimethyIcthoxy; 

(C 3 -C 8 )cycIoaIkoxyamino group selected from cyclopropoxy. trans- 1 ,2-dimethylcyclopropoxy, cis- 
1,2-dimethyIcyclopropoxy, cyclobutoxy, cyclopentoxy, cyclohexoxy, cycloheptoxy, cyclooctoxy, bicyclo- 
[2.2.1 ]hept-2-y!oxy, bicycio[2.2.2]oct-2-yloxy and the diasteroomers and cnantiomers of said (C 3 -C 8 )cy- 
cloalkoxyamino group; 
and 

(C 6 -C 10 )aryloxyamino group selected from phenoxyamino, 1 -naphthyloxyamino and 2-naphthyloxyamino; 
(Cy-C^Jarylaikoxyamino group substitution selected from benzyloxy, 2-phenylethoxy, 1-phenylethoxy, 2- 
(naphthyl)methoxy, 1-(naphthyl)methoxy and phenylpropoxy; 

R 5 and R 6 are independently selected from 

(i) hydrogen, with the proviso that R 5 and R 6 cannot both be hydrogen; 

(ii) straight or branched (C^-C^-alkyl group selected from methyl, ethyl, n-propyl or 1-methylethyl; 

(iii) (C 6 -C 10 )aryl group selected from phenyl, a-naphthyl or p-naphthyl; 

(iv) (C 7 -C 9 )araikyl group such as benzyl, 1-phenylethyl, 2-phenyl or phenylpropyl; 

(v) a heterocycle group selected from a five membered aromatic or saturated ring with one N, O. S or Se 
heteroatom optionally having a benzo or pyrido ring fused thereto: 




Z-N, O, S or Se such as pyrrolyi, N-methylindoIyl, indolyl, 2-pyrroIidinyI, 3-pyrroiidinyl. 2-pyrroIinyl, 
tetrahydrofuranyl, furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzothienyi or selenazolyi, 
(vi) a five membered aromatic ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido 
ring fused thereto: 
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Z orZ 1 = N. O, S or Se such as imidazolyl, pyrazolyl, benzimiriazolyl, oxazolyl, ben2oxazo!y!, ir.da- 
zolyl, thiazolyl, bcnzothiazolyl, 3-aikyI-3H-imldazo[4,5-b]pyridyI or pyrldyllmidazolyl, 
(vii) a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended 
O heteroatom: 



(wherein A is selected from hydrogen; straight or branched (C r C 4 )a!kyl; C 6 -aryl; substituted C 6 -aryl (sub- 
stitution selected from halo, (C^C^alkoxy, trihalo(C r C3)aUcyl, nitro, amino, cyano, (C 1 -C 4 )alkoxycarbo- 
nyl, (C 1 -C 3 )alkyiamino orcarboxy); (C 7 -C 9 )aralkyl group selected from benzyl, 1-phenylethyl, 2-phenyle- 
thyl or phenylpropyl); 

such as y-butyrolactam, y-butyrolactone, imidazolidinone or N-aminoimidazoiidinone, 

(viii) or a six membered aromatic ring with one to three N heteroatoms such as pyridyl, pyridazinyl, pyrazi- 
nyl, sym-triazinyl, unsym-triazinyl, pyrimidinyl or (C r C3)alkylthiopyridazinyl ? 

(ix) or a six membered saturated ring with one ortwo N, O, S or Se heteroatoms and an adjacent appended 
O heteroatom such as 2,3-dioxo-1 -piperazinyl, 4-ethyl-2,3-dioxo-1 -piperazinyl, 4-methyl-2,3-dioxo-1 -pip- 
erazinyl. 4-cyclopropyl-2-dioxo-1 -piperazinyl, 2-dioxomorpholinyl and 2-dioxothiomorpholinyl; 

(x) -(CH 2 ) n COOR 7 where n-0-4 and R 7 is selected from hydrogen; straight or branched (Cj-C^alkyl group 
selected from methyl, ethyl, n-propyl or 1-methylethyl; 



(xi) (C 6 -C 10 )aryl group selected from phenyl, a-naphthyl or p-naphthyl; 
or R 5 and R 6 taken together are -(CH 2 ) 2 B(CH 2 ) 2 -, 

wherein B is selected from (CH 2 ) n and n-0-1, -NH, -N(C r C 3 )alkyl [straight or branched], -NtC^C^alkoxy, 
oxygen, sulfur or substituted congeners selected from (L or D)proline : ethyl(L or D)prolinate; 

and the pharmacologically acceptable organic and inorganic salts or metal complexes. 

The compound according to Claim 1 , wherein: 

X is chlorine, fluorine ortrifluoromethanesulfonyloxy; 

R is selected from hydrogen, chlorine, iodine or -NR 1 R 2 wherein R 1 and R 2 are independently methyl or ethyl, 

R 3 and R 4 are independently hydrogen, methyl and ethyl, and when R 3 does not equal R 4 the stereochemistry 
of the asymmetric carbon (i.e., the carbon bearing the W substituent) maybe be either the racemate (DL) or 
the individual enantiomers (L or D); 

W is selected from amino; methylamino, ethylamino, n-propylamino, 1-methyIethyIamino, n-butylamino, 
1-mcthyIpropylamino.cyclopropyIamIno, cyclobutylamino, pyrrolidinyl, pipcridinyl, 4-mcthylpiperidinyl, mor- 




A 



A 



or 



45 



EP 0 582 789 B1 



phnliny!. p.perazinyl, 4-(C 1 -C 3 )a]<yIp)peraz:ryI r l-imidazo:yI f 2-(C«-C 3 )aIky;-1-;m:dazoly:. S-fC^CgJalkyl-l-im- 
idazoly:, 2~. 3-or 4-pyridy!mcthyIamino. carboxy(C 2 -C 4 )alkyIamino groups selected from aminoacotic acid, a- 
arrinoprcpionic ac:d : ^-am:ncprop:cric acid rc-butyric ac;d and [j-aminobutyr;c acid and the enantiomers of 
said carboxy(C 2 -C 4 )alky:am:no group* 

R 5 and R 8 are independently selected from hydrogen, methyl, ethyl, n-propyl and 1-methylethyl; with the pro- 
viso thRt R s and R 6 cannot both be hydrogen: 

or R s and R 6 taken together are -(CH 2 ) 2 3(CH 2 ) 2 -, wherein B :s selected from (CH 2 ) n and n=0-1 . -NH, -N(C r 
C 3 )a:kyl [straight or branched], -N(C r C 4 )a!koxy. oxygen, sulfur or subsltuted congeners selected from (L or 
D)proIinc, cthyI(L or D)prolInato; and the pharmacologically acceptable organic and inorganic salts or metal 
complexes. 

A compound of the formula (III): 




III 



wherein: 

Y is selected from bromine, chlorine, fluorine and iodine; and 
R r X, R 3 and R 4 are as defined in Claim 1 . 

The compound according to Claim 3, wherein: 

Y is selected from bromine, chlorine, fluorine and iodine; 
X is ortrifluoromethanesuifonyloxy, chlorine or fluorine; 

R is selected from hydrogen; chlorine, iodine or -NR 1 R 2 where R 1 and R 2 are each independently methyl or 
ethyl; 

R 3 is selected from hydrogen, methyl and ethyl; 
R 4 is selected from hydrogen, methyl and ethyl; 

when R 3 does not equal R 4 the stereochemistry of the asymmetric carbon (i.e.. the carbon bearing the W 
substituent) may be either the raccmate (DL) or the individual enantiomers (L or D); and the pharmacologically 
acceptable organic and inorganic salts or metal complexes. 

The compound according to Claims 1-3 wherein said salts or metal complexes comprise: hydrochloric, hydrobro- 
mic, hydroiodic. phosphoric, nitric, sulfate, acetate, benzoate, citrate, cysteine or other amino acid, fumarate, gly- 
coiate, maleate, succinate, tartrate, aikylsulfonate, arylsulfonate, aluminum, calcium, iron, magnesium or manga- 
nese. 

A compound according to Claim 1 . which is one of the following: 

[4S-(4a,12aa)]]-8-ChIoro-4- (dimethylamino) -9-[[(dimethyI amino)acetyl]amino]-1 ,4,4a,5,5a,-6,11 ,12a-oc- 
tahydro-3, 1 0, 12 1 2a-tetrahydroxy-1 . 1 1 -dioxo-2-naphthacenecarboxamide disuifate 
[Compound of formula I where R=H: X=CI; R 3 =H; R 4 =H; W=NMe 2 : disulphate salt] 

[4S-(4a,12aa)]-8-Chloro^-(dimothyIamino)-9-[[(dimothyl amino)acoty:]amino]-1 ,4,4a t 5,5a,-6 11 ,12a-octahy- 
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dro-3,13. l^,12a-tetrahydroxy- - .ll-d:cxo-2-naphthaccnGcaitoxamiclQ 
[Compound of formula I where R=H; X=CI; W=NMe 2 ; R^H; R^H] 

[4S-(4o,12aa)]-8-ChIoroA7-(dImethyIarn:r.o)-9-t[(dimethyI amIno)acety]]amIno]-1 ,4,43,5,53,6,11 ,-1 2a-oc- 
tahydro-3.10.12. 12a-tetrahydroxy-l.1i-dioxo-2-naphthacenecarboxamide 
[Compound of formula I where R^NMe^ X=CI; W=NWe 2 ; R 3 =H; R^H] 

[4S-(4a,12au)]-9-[[(Buty!arnino)acetyl]am 

dro-3,10,12, 12a-tetrahydroxy-1 T 11-d!CXc-2-naphthacenecarboxamido 
[Compound of formula I where RsNMe^ X=C1; W=NHBu; R^H; R^H] 

[7S-(7a,10aa)]-N-[9-(Am:nccarbonyI)-3-chIoro-4.7-bis (d;methylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1 , 
8,1 0a,1 1 -tctrahydroxy-1 0,1 2-dloxo-2-naphthaccnyI]-1 H-pyrroIc-1 -acctamidc 
[Compound of formula I where Rr^Me^ X=CI; W=1H-pyrroI-1-yl; R 3 =H; R 4 -H] 

[7S-(7a,10aa)]-N-[9-(AminocarbonyI)-3-chIoro-4,7-bis (dimethyl amino)-5,5a,6,6a,7,10,10a r 12-octahydro-1 , 
8,1 0a,1 1 -tetrahydroxy-1 0,12-dioxo-2-naphthacenyI]-1 H-pyrazoIe-1 -acetamide 
[Compound of formula I where Rz^NMej,; X=CI; W=1 H-pyrazoM-yl; R3=H; R 4 =H] 

[4S-(4a t 12aa)I-8-Ch!oro^7-bis(dimethy!amino)-9-[[[1,1-dimethylethyi)amino]acetyl]am 
11,1 2a-octahydro-3,1 0, 1 2,1 2a-tetra hydroxy- 1,11 -dioxo-2-naphthacene carboxamide 
[Compound of formula I where RsNNtej,; X=CI; W=NHTBu; R 3 =H; R*=H] 

[4S-(4a,12aa)]-8-ChIoro-9-[[(cyclopropylamino)a^ ,4,4a,5,5a,6,11,12a- 

octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide 

[Compound of formula I where R=NMe2; X=CI; W=cyclopropylamino; R 3 =H; R 4 =H] 

[4S-(4a,12aa)]-8-Ch!oro-9-[[[(cyc!obutyloxy)ami no] acetyl] amino]-4,7-bis(dimethy!amino)-1 ,4,4a,5, 5a, 6,-11 , 
1 2a-octahydro -3,10,12,1 2a-tetrahydroxy-1 , 1 1 -dtoxo-2-naphthacenecarboxamide 
[Compound of formula I where RsNMe^ X=C1; W=cycIobutyIoxyamlno; R 3 =H; R4=H] 

[7S-(7a,10aa)]-N-[9-(Aminocarbony])-3-chIoro-47-bis(dimethyl amino)-5,5a,6,6a,7,10,10a,12-octahydro-1 , 
8,1 0a,1 1 -tctrahydroxy-1 0,1 2-dioxo-2-naphthaccnyl]-1 -pyrrolidincacctamidc 
[Compound of formula I where R=NMe 2 ; X=CI; W=pyrrolidin-1-yl; R 3 =H; R^H] 

[4S-(4a,12aa)]-8-Chloro-4,7~bis(dimethylamino)-1 AAa,5,5a£, H.^a-octahydro-S.IO.^.^a-tetrahydroxy- 
1,11 -dioxo-9-[[[(propy!amino)]acetyl]amino]-2-naphthacenecarboxamide 
[Compound of formula I where RizNMej,; X=CI; W=NHPr; R 3 =H; R 4 =H] 

[4S-(4a,12aa)|-B-Chloro-4,7-bis(dimethy!amino)-1 ; 4 t -4a,5,5a,6, 11 ,12a-octahydro-3,10,12,12a-tetrahydroxy- 
1,11 -dioxo-9-[[1 -oxo-2-(propylamino)propyl]amino]-2-naphthacGnccarboxamido 
[Compound of formula I where RrrNMe^ X=CI; W=NHPr; R 3 =H; R 4 =CH 3 ] 

[4S-(4a,12aa)]-4,7-B!s(Djmothy!amino)-9-[[(dimothyl- amino) acGty!]amino]-8-fluoro-1 ,4,4a,5,5a,6,11 ,12a- 

octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide 

[Compound of formula I where R=NMe 2 ; X=F; W=NMe 2 ; R 3 =H; R 4 =H] 

l4S-(4a,12aa)]-9-[[(Butylamino)acetyl]amino]-8-ch!oro-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octah 
3,10,12,12a-tetrahydroxy-1 11-dioxonaphthacenecarboxamide dihydrochloride [Compound of formula I 
where R=H; X=CI; W=NHBu; R 3 =H; R 4 =H;hydrochIorlde salt] 

^S^a.^aa^-S-Chloro^-tdimethylaminoJ-l^^a.S.Sa.e.H, 12a-octahydro-3,10,12,12a-tetrahydroxy-1 ,11- 
dioxo-9-[[(propyi amino)acetyI]amino]-2-naphthacenecarboxamide dihydrochloride 
[Compound of formula I where R=H; X=Ci; W=NHPr; R 3 =H; R^H; hydrochloride salt] 

[4S-(4a,12aa)]-8-ChIoro-4-(dimethyIamino)-1,4,4a,5,5a,6,11. 12a-octahydro-3,10,12,12a-tetrahydroxy-1 t 11- 

dioxo-9-[[(penty! amino)acety;;amino]-2-naphthacenecarboxamide dihydrochloride 

[Compound of formula 1 where R=H; XsCI; W=phenyIamIno; R 3 =H; R^H; hydrochloride salt] 
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[4S-(4a f 12aa)]-B-ChIoro^-(dimcthyIa*niro)-"! ,4.4a.5,5a.S.11 ,12a-oc:anydrc-3.l0.12.12a-tctrahydroxy- 

I ,1 J -dioxo-9-[[(rr.cthyI amino)acoty"arrino]-2-raphthaccnccarboxamido dihydrcchloridc 
[Compound of formula ! where R=H; *=CI; W=NHMe; R 3 =H; R^H; hydrochloride salt] 

[4S-(4a,12aa)]-8-ChIoro-9-[[(cydopropy:rrethyIa r nino)-acety^ am;no]-4-(dimethyiamino)-1 .4.4a,5.5a.6,11 , 
12a-octahydro-3. 10. 12.1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacenecarboxamide d; hydrochloride 
[Compound of formula I where R=H; X=CI; W=cy clop ropy I methyl amino; R^H; R^Hjhydrochloride 
salt] 

[7S-(7a,10aa)]-N-[9-(Am!nocartoonyI^^ 

I I -tetra hydroxy-1 0,1 2-dioxo-2-naphthacenyI]-1 -pyrrolidinoacetamide dihydrochloride 
[Compound of formula I where R=H; X=CI; W=pyrrolidln-1-yl; R^H; R^Hjhydrochloride salt] 

[7S-(7u,10au)]-N-[9-(Aminocato^ 

11 -tetra hydroxy-1 0,1 2-dioxo-2-naphthacenyl]-1-piperidineacetamide dihydrochloride 
[Compound of formula I where R=H; X=CI; Wspiperidin-l-yliR^H; R^Hjhydrochloride salt] 

7S-(7a : 10aa)]-N-[9-(AminocarbonyI)-3-chloro-7-(dInrjethyIamino) 

-5, 5a, 6, 6a, 7,1 0 ; 1 0a, 1 2-octahydro-1 ,8, 1 0a, 1 1 -tetrahydroxy-1 0.1 2-dioxo-2-naphthacenyl)-5-azabicyc(o[2. 1.1] 
hexane-5-acetamide dihydrochloride 

[Compound of formula I where R=H; X=CI; W=azabicyclo[2.1.1]hex-5-yl; R3=H; R^H; hydrochloride 
salt] 

[4S-(4a,12aa)]-8-Chloro-9-[[(cycIobutylamino)acetyi] -amino] -4-(dimethyiamino)-1 .4,43,5,58,6,11 ,12a- oc- 
tahydro-3.1 0,1 2,12a-tetrahydroxy-1 ,11 -dioxo-2-naphthacenecarboxamide dihydrochloride 
[Compound of formula I where R=H; X=CI; W=cyclobutyIamIno; R 3 =H; R^H; hydrochloride salt] 

[7S-(7a,10aa)]-N-[9-(AminocarbonyI)-3-chloro-7-(dimethylamino)-5,5a,6 J 6a,7,10,10a,12-octahydro-1 8,10a, 
11 -tetra hydroxy-1 0,12-dioxo-2-naphthaccnyi]-a-ethyI-1H-imidazoic-1- acetamide dihydrochloride 
[Compound of formula I where R=H; X=CI; W=1-H-imidazoI-1-yl; R 3 =H; R 4 =Et;hydrochloride salt] 

[4S-(4a,12aa)]-8-Chloro-9-[[2-(diethy!amino)-1-oxo-propyl] amino]-4-(dimethy!amino)-1 ,4,4a,5,5a,6,11 ,12a- 
octahydro-3,10, 12,12a-tetrahydroxy-1 , 11-dioxo-2-naphthacenecarboxamide 
[Compound of formula I where R=H; X=CI; W=NEt2; R 3 =H; R^H] 

[4S-(4a,12aa)]-8-Chloro-4-(dimethylarnino)-9-[[(di-methyl amino)(2-fluorophenyl)acetyl]amino]-1 ,4,4a,5,-5a, 
6,11 ,12a-octahydro-3, 10,1 2,1 2a-tetrahydroxy-1 ,11-dioxo-2-naphthacene carboxamide 
[Compound of formula I where R=M; X=CI; W^NMe^: R 3 =2-fluorophenyl; R^H] 

[4S-(4a,12aa)]-8-Chloro-4-(dimethylamino)-1 ,4,4a,5,5a,6,11, 12a-octahydro-3,10,12,12a-tetrahydroxy-1 ,- 
1 1 -dioxo-9-[[1 -oxo-4-phenyl-2-[(phenylmethoxy)amino]butyl]amino]-2-naphthacene carboxamide 
[Compound of formula I where R=H; X=Cl; W=-NHCH 2 Ph; R 3 =2-phenylethyl; R^H] 

[4S-(4a,12au)]-4-(DimethyIamino)-9-[[(dimethyIamino)-acety!]amino]-8-fluoro-1,4,4a,5,5a 1 6J 
dro-3,1 0,12,1 2a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide 
[Compound of formula I where R=H; X=F; W=NMe 2 ; R 3 =H; R*=H] 

[4S-(4a,12aa)]-4-(Dimethy!amino)-8-fIuoro-1,4,4a,5 ( 5a,6,11, 12a-octahydro-3,10,12,12a-tetrahydroxy-1 ,11- 
dioxo-9-[[(propyi amino)acctyI]amino]-2-naphthaccnccarboxamldc 
[Compound of formula I where R=H; X=F; W=NHPr; R^H; R^H] 

[4S-(4a,12aa)]-4-(Dimethylamino)-9-[[(dimethy!amino)-acetyl] amino]-1 ,4,4a,5,5a,6,11 ,12a-octahydro-3,10, 
12,12a-tetra hydroxy-1 .11 -dioxo-8-I[(trif!uoro-methyl)sulfonyl]oxy]-2-naphthacenecarboxamide 
[Compound of formula I where R=H; X=0-S0 2 -CF 3 ; W=NMe 2 ; R 3 =H; R^H] 

A compound according to Claim 3. which is one of the following: 
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[4S-(4a,12aa)]-9-(ChbroacGty:;arr:nc]-B-cMcrc-4.7-bi3 (dime:hyIamino)-1 .4.43,5,53,6,11 ,12a-octahydro-3. 
1C.12, 12a-tct"ahydroxy-1.11-diPxo-2-naphthaccnccarboxamide 
[Compound of formula III where R=NMe 2 ; X=CI; R^H; R*=H; Y~Ci] 

[4S-(4a t 12aa)]-9-[(Bromoacetyi)amiro]-8-ch!oro-4.7-bis (dimethylamino)-l ,4,4a,5,5a,6,11 ,12a-octahydro-3, 
10,12,1 2a-tetrahydroxy-1 . 1 1 -dioxo-2-naphthacenecarboxamide 
[Compound of formula III where R=NMe 2 ; XsCI; R^H; R 4 =H; Y=BrJ 

[4S-(4a,12aa)|-9-[(a-Bromoprop;onyI)amino]-8-chIoro-4 t 7-b!s (d:methylamino)-1,4.4a,5,5a t -6,11,12a-oc- 
tahydro-3. 10.12. 12a-tctrahydroxy-1 .11-dioxo-2-r.apMhaccnccarboxamidc 
[Compound of formula III where R=NMe 2 ; XsCI; R 3 =H; R 4 =Me; Y=Br] 

[4S-(4a,12aa)]-9-[(a-BromophcnyIacctyl)am!no]-8-chloro-4,7-bis(dimcthyiamino)-1 ,4,43,5,53,6,1 1,1 2a-oc- 
tahydro-3,10,12, 12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide 
[Compound of formula III where R=NMe 2 ; X=CI; R*=H; R 3 =Ph; Y=Br] 

[4S-(4a,12aa)]-9-[(a-Bromo-2,2<iimethyIbuty^ 

1 2a-octahydro-3.1 0 12,1 2a-tetrahydroxy-1 ,11 -dIoxo-2-naphthacenecarboxamide 
[Compound of formula 111 where R=NMe 2 ; XsCI; R 3 =isopropyI; R*=H; Y=Br] 

[4S-(4a,12aa)]-9-[(a-Bromo-(2,4<Jifiuorophen^^^ 

5a,6,1 1 , 12a-octahydro-3 f 1 0,12,1 2a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide 
[Compound of formula III where R=NMe 2 ; X=Cl; R 3 =2,4-difluorophenyI; R^H; Y=Br] 

[4S-(4a,12aa)]-9-[(Bromoacetyl)aminoH,7-bis-(dim8thyl amino)-8-fluoro-1 ,4,4a,5,5a,6,11 ,12a-octahydro- 
3,1 0,1 2 ,1 2a-tetrahydroxy-1 . 1 1 -dioxo-2-naphthacenecarboxamide 
[Compound of formula III where R=NMe 2 ; X=F; R3=H; R^H; Y=Br] 

[4S-(4a,1 2aa)]-9-[(Bromoacetyl)amino]-4,7-bis(dtmethylamino)-1 ,4,4a,5,5a,6, 11.1 2a-octahydro- 
3,10,12,123-tetr3 hydroxy-1 ,11-dioxo-8-[[(trifluoromcthyl)-sulfonyl]oxy]-2-naphthacenccarboxamido 
[Compound of formula 111 where R=NMe 2 ; X=OS0 2 CF 3 ; R 3 =H; R 4 =H; Y=Br; hydrochloride salt] 

[4S-(4a r 12aa)]-9-[(Chloroacctyl)amino]-8-chloro-4-(dimethyl amino)-1 ,4,4a,5,5a,6,11,12a-octahydro-3,10, 
12,12a-tetra hydroxy-1 .11-dioxo-2-naphthacenecarboxamide hydrochloride 
[Compound of formula 111 where R=H; X=CI; R^H; R^H; Y=CI; hydrochloride salt] 

[4S-(4a,12aa)]-9-[(Bromoacetyi)amino]-8-chloro-4-(dimethyl amino)-1 ^^a.S^a.G.H.^a-octahydro-S^O, 
1 2,1 2a-tetra hydroxy-1 ,11 -dioxo-2-naphthacenecarboxamide hydrobromide 
[Compound of formula III where R=H; X=CI; R 3 =H; R^H; Y=Br; hydrobromide salt] 

[4S-(4a,12aa)]-9-[(2-ChIoropropionyl)amino]-8-chloro-4-(dimothylamino)-1,4,4a,5,5a I 6,11 ( 12a-octahydro- 
10,12,1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacenecarboxamide hydrochloride 
[Compound of formula III where R=H; X=CI; R 3 =H; R 4 =Me; Y=CI; hydrochloride salt] 

[4S*(4a,12aa)]-9-[(2-Chlorobutyryl)amino]-8K:hloro^-(dimethylarnino )-1 ,4,4a,5,5a,6,11 ,12a-octahydro-3, 
10,1 2,1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacenecarboxamide hydrochloride 
[Compound of formula III where R=H; X=CI; R 3 =H; R*=Et; Y=CI; hydrochloride salt] 

4S-(4a : 12aa)]-9-[[(4-HydroxyphenyI)-a-chloroacetyl]-amino]-8-ch!oro-4-(dimethy!amino)-1 .4 4a. 5.5a. 6. 11 ,- 
12a-octahydro-3,10,12 t 12a-tctrahydroxy-1.11-dioxo-2-naphthaccnc carboxamidc hydrochloride 
[Compound of formula III where R=H; X=CI; R 3 =4-hydroxyphenyl; R^H; Y=CI; hydrochloride salt] 

[4S-(4a,12aa)]-9-[[(2-Ruorophenyi)-a-brom 

12a-octahydro-3 : 10.12.12a-tetrahydroxy-1,11-dioxo-2-naphthacene carboxamide hydrobromide 
[Compound of formula 111 where R=H; X=Cl; R 3 =2-fluoro phenyl; R^H; Y=F;hydrobromide salt] 

I4S-(4a t 12aa)I-9-[(a-Bromo4<phenylbutyryI)aminoI-8-chloro-4-(dlmcthyIarnino)-1 A4a.5,5a,6,11,12a-oc- 
tahydro-3 1 0 1 2 1 2a-!ctrahydroxy-1 . 1 1 -dioxo-2-naphthaccnccarboxamidc hydrobromide 
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[Compound of formula III where R=H; X=CI; R^-phenylethyl; R^H; Y=Br; hydrobromide salt] 

;4S-(4a.12arc)]-94(Bromoacety:;am 

1 £a-tetra hydroxy-1 » 1 1 -dioxo-2-naphthacenecarboxam;de 

[Compound of formula ill where R=H; X=F; R 3 =H; R*=H; Y=Br] 

[4S-(4a,12aa)]-9-[(Bromoacetyl)am!no]-4^ 

rdhydroxy-1 ,1 1 -dioxo-8-[[(tr:fIuoromethyI)suIfonyI]oxy]-2-naphthacene carboxamide 
[Compound of formula HI where R=H; X= OS0 2 CF 3 ; R*=H; R*=H; Y=Br] 

A compound selected from: 

t4S-(4a,12aa)]-8-ChIoro-4,7-bis(dImcthy;amino)-1 ,4,48,5,53, 6,11 ,12a-octahydro-3,l 0,1 2,12a-tetra-hydroxy- 
9-[[[(3-methyI cyclobutyl)amino]acetyi]amino]-1,11-dioxo-2-naphthacene carboxamide 
[Compound of formula I where R^NMeg; X=CI; W=3-methyIcyclobutylamino; R 3 =H; R*=H] 

[7S-(7a,10aa)]-N-[9-(AminocarbonyI)-3-chIoro-4.7-bis-(d:rnethy! amino)-5,5a,6,6a,7,10,10a,12-octahydro-1 , 
8,9,1 Oa, 11 -tetra hydroxy-1 0,1 2-dioxo-2-naphthacenyi]-(3-methyi-1 -pyrrolidine) acetamide 
[Compound of formula I where RrrNMe^; X=CI; W=3-methyi-pyrrolidin-1-yi; R 3 =H; R*=H] 

[7S-(7a, 1 0aa)]-N-[9-(Aminocarbonyi)-3-chloro-4 T-bis-(dimethyIamino)-5,5a,6,6a,7, 1 0,1 0a,1 2-octahydro- 
1 ,8,1 0a t 11 -tetrahydroxy-1 0,12-dioxo-2-naphthacenyi]-u-cycIobutyl tetra hydro-2H-1 ,2-tsoxazine-2-acetamide 
[Compound of formula I where R=NMe 2 ; X=C1; W=tetrahydro-2H-1,2-isoxazin-2-yi; R 3 =H; R^cy- 
clobutyl] 

[4S-(4a,12aa)]-8-Chloro-4,7-bis(dimethyiamino)-14 ; 4a : 5 ; 5a ; 6,11 ,12a-octahyd ro-3,1 0,1 2,1 2a-tetrahy droxy- 
1,11-dioxo-9-[[phenyl[(phenylmethyI)amino]acetyl]amino]-2-naphthacene carboxamide 
[Compound of formula I where R=NMe2; X=CI; W=phenyl(phenylmethyI)amino; R 3 =H; R^H] 

[7S-(7a,10aa)]-N-[9-(Aminocarbonyl)-3-chioro-4,7-bis(dimcthyl amino)-5,5a,6 t 6a,7,10,10a,12-octahydro-1 , 
8, 10a,11 -tetrahydroxy-1 0,12-dioxo-2-naphthacenyl]-tt-cyclopropyl-a-methyl-1-azetidine acetamide 
[Compound of formula I where R=NMe 2 ; X=CI; W=azetidin-1-yl; R 4 =CH 3 ; R 3 =cyclopropyl] 

[7S-(7a,10aa)|-N-[9- (Aminocarbonyl)-3-chloro-4,7-bis-(dimethyl amino)-5,5a,6,6a,7,10,10a,12-octahydro- 
1, 8,10a, 11 -tetrahydroxy-1 0,12-dioxo-2-naphthaceny1]-a--(1 ,1 dimethylethyl)-(3-methyl-4-moraholine)aceta- 
mide 

[Compound of formula I where R=NMe 2 ; X=CI; W=3-methyl-morpholin-4-yl; R 3 =tBu; R 4 =H] 

[4S-(4a,12aa)]-8-Chloro-9-[[(2,4-difluorophenyl)[(2-phenyl ethyl)amino]acetyl]amino]-47-bis(dimethyI-ami- 
no)-t, 4,4a, 5,5a, 6,11 ; 12a-octahydro-3,1 0,12,1 2a-tetrahydroxy-1 ,11 -dioxo-2-naphthacenecarboxamide 
[Compound of formula I where R=NMe 2 ; X=CI; W=(2,4-dlfIuoro phenyl)(2-phenylethyl)amlno; R 3 =H; 
R 4 =H] 

[7S-(7a,10aa)]-N-[9-(Aminocarbonyl)-3-chloro-4 r 7-bis(dimcthyl amino)-5,5a,6,6a,7,10,10a,12-octahydro-1 , 
8,1 0a,11 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]-a-(methoxyamino)-a-methyl-2-furan acetamide 
[Compound of formula I where R=NMe 2 ; X=CI; W=NHOMe; R 3 =furan-2-yl; R 4 =CH 3 ] 

[7S-(7a,10aa)]-4-[[9-(Aminocarbonyl)-3-chloro-4,7- bis (dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1 , 
8,1 0a,1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]-amino-3-[(1 ,1 -dimethylethyi)amino]-4-oxobutanoic acid 
methyl ester 

[Compound of formula I where R=NMe 2 ; X=CI; W=-NHTBu; R 3 =CH 2 COOMe; R^H] 

[7S-(7a,10aa)]-4-t[9-(Aminocarbonyl)-3-chloro-4,7- bis (dimethy!amino)-5,5a,6,6a,7,10,10a,12-octahydro-1 , 
8, 1 0a T 1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyll-aminoI-3-(dimethyI amino)-4-oxobutanoic acid methyl 
ester 

[Compound of formula I where RsNMe^ X=CI; W=NMe 2 ; R 3 =CH 2 COOMe; R 4 =H] 

[7S-(7a,10arz)]-y ^;9-(Aminocarbonyl)-3-ch!oro-4 7- bis (d:mcthy!amino)-5,5a r 6,6a t 7,10.10a.12-octahydro-1 , 
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8 t 1 Ca,1 1 -tetrahydrcxy-1 Q,i2-d[oxo-2-naphthacenyI]-aminoJcarbonyI]-1 -pyrroiidinebutanoic acid methyl ester 
[Compound of formula I where R=NMe 2 ; X=CI; W=pyrrolidin-1-y!; R 3 =CH 2 CH 2 COOMe; R*=H] 

[7S-(7a,1Caa)]-1-[2-[[9-(AmInocarbony;)-3-chIoro-7-(aimethy! amino)-5,5a.6.8a7.*Q.<Oa r 12-octahydro-1.8. 
10a,11-tetra hydroxy-10,12-dioxo-2-naphthacenyi]am:no]-1-methy;-2-oxo ethyl] proline methyl ester 
[Compound of formula I where R^H; X=Ci; W=-2-methoxycarbonyI-pyrrcIid:r.-l -yi: R 3 =CH 3 ; R 4 =H] 

[7S-(7a,1Qaa)]-N-[9-(AminocarbonyO^^^ 

11-tetra hydroxy-1Q.12-dioxo-2-naphthacenyI]-a-(4-hydroxyphenyl^^^^ 
tano-2-acctamido 

[Compound of formula I where R=H; X=Cl; W=6-methyl-2,6-diazablcyclo [2.1.1 ]heptan-2-yI; R 3 =hydrox- 
yphenyl; R^H] 

[4S-(4a,12aa)]-8-Ch!oro-4-(dimethyIamino)-1,4,4a,5,5a,6,11, 12a-octahydro-3,10,12,12a-tetrahydroxy-9-[[1- 

(4-methoxy-1-piperazinyl)-4-pentenoyI]amino]-1,11-dioxo-2-naphthacene carboxamide 

[Compound of formula I where R=H; X=Ci; W=4-methoxypiperazin-1-yl; R 3 =CH 2 CH 2 CH=CH 2 ; R*=H] 

[7S-(7a,10aa)]-N-[9-(AminocarbonyI^ 

1 1 -tctra hydroxy- 1 0,1 2-dioxo-2-naphthaccnyI]-a-4-pyridyI-5-a^abicyclo[2.1 . 1 ]hcxan-5-acctamjdc 
[Compound of formula I where R=H; X=CI; W=azabicyc!o[2.1.1]hex-1-yl; R 3 =4-pyridy I ; R^H] 

9. A compound selected from: 

[4S-(4a,12aa)]-9-[(a-BromocycIobutyIaccty^ 

octahydro-3,1 0,1 2,1 2a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacene carboxamide 
[Compound of formula III where R=NMe 2 ; X=CI; R^H; R 3 =cycIobutyl; Y=Br] 

[4S-(4a,12aa)]-9-[(a-Bromo-a-cyclopropyIpropionyl)-amino]-8-chloro-4,7-bis(dimethylamino)-1 ,4.4a.5,5a,- 
6,1 1 ,1 2a-octahydro-3,t 0,1 2,1 2a-tetrahydroxy-1 ,11 -dioxo-2-naphthacenecarboxamide 
[Compound of formula III where R=NMe 2 ; X=CI; R 3 =cyclopropyl; R4=Me; Y=Br] 

[4S-(4a,12aa)]-9-[(a-Bromo-(2-fury])propionyl)amino]-8-chIoro-4,7-bis(dimethy!amino)-1 ,4 ; 4a,5, 5a, 6, 11 , 
1 2a-octahydro-3, 10,12,1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthaccnccarboxamido 
[Compound of formula III where R=NMe 2 ; X=CI; R 3 =furanyl methyl; R^H; Y=Br] 

[4S-(4a,12aa)]-9-[(a-Bromo-(3-methoxycarbonyl-propionyl))amino]-8-chloro-4.7-bis(dimethylamino)-1 ,4,4a, 
5,5a,6,11 ,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide 
[Compound of formula III where R=NMe 2 ; X=CI; R 3 =methoxy Icarbony I methyl ; R 4 =H; Y=Br] 

[4S-(4a,12aa)]-9-l(a-Bromo(4-methoxycarbonylbutyryl)) amino]-8-chloro-4,7-bis(dimethy!amino)-1 ,4,4a,5, 
5a, ejl.^a-octahydro-a.lO.^.^a-tetrahydroxy-l ,11-dioxo-2-naphthacenccarboxamide 
[Compound of formula III where R=NMe 2 ; X=CI; R 3 =methoxylcarbonylethyl; R^H; Y=Br] 

[4S-(4a,12aa)]-9-[(2-Bromo-4-pentenoy!)amino]-8-chloro-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahy- 

dro-3,1 0,1 2, 1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacenecarboxamide hydrobromide 

[Compound of formula III where R=H; X=CI; R 3 =-CH 2 CH=CH 2 ; R 4 =H; Y=F; hydrobromide salt] 

[4S-(4a,12aa)]-9-[((4-Pyridyl)-a-brom 

tahydro-3. 1 0.12,1 2a-tetrahydroxy-1 ,11 -dioxo-2-naphthacene carboxamide hydrobromide 
[Compound of formula III where R=H; X=CI; R 3 =4-pyrldyI; R 4 =H; Y=Br; hydrobromide salt] 

10. A method of producing a compound, or its organic and inorganic salts or metal complexes of the formula: 
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S(CH 3 ) 2 




I 



according to Claim 1 , which comprises reacting a 9-[(haIoacyI)amido]-7-(substituted)-8-(substituted)-6-demethyl- 
6-deoxytetracycline, or its organic and inorganic salt or metal complex, of the formula: 



N(CH 3 ) 2 




III 

according to Claim 3, with a nucleophiie of the formula WH, wherein W is as defined in Claim 1 , in a polar protic 
or a polar-aprotic solvent and in an inert atmosphere. 

11. A method of producing a compound, or its organic and inorganic salt or metal comp!ex ; of the formula: 



N(CH 3 ) 2 




III 



according to Claim 3, which comprises reacting a 9-amino-7-(substitutcd)-8-(substitutcd)-6-dcmethyl-6-deoxytct- 
racycline, or its organic and inorganic salt or metal complex, of the formula: 
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with a straight or branched haloacyi halido of the formula: 

15 

0 




20 Y 



wherein Y. R 3 and R 4 are as defined in Claim 1 and Q is halogen selected from bromine, chlorine, iodine and 
fluorine, in an inert solvent, in a polar protic solvent and in the presence of a base. 

25 

12. A method of producing a compound, or its organic and inorganic salt or metal complex, of the formula: 




I 



40 

according to Claim 1 , which comprises reacting a 9-amino-7-(substitutcd)-8-(substituted)-6-dcmcthyI-6-dcoxy-tct- 
racycline, or its organic and inorganic salt or metal complex, of the formula: 

45 
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with a straight or branched acid chloride of the formula: 
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w 



wherein RS.R 4 and W arc as defined in Claim 1 and X is halogen selected from bromine, chlorine, iodine and 
fluorine, in a suitable acid scavenger and suitable solvent. 

13. A method of producing a compound of the formula: 




according to Claim 1, which comprises reacting a 9-[(substituted glycyl)amido]-7-(substituted)-8-(substituted)- 
6-demethyl-6-deoxytetracycline of the formula: 




I 

according to Claim 1 with a primary amine of the formula R 5 NH 2 or a secondary amine of the formula 

R 5 

in the presence of formaldehyde. 
14. Use of a compound according to Claim 1 for the preparation of a medicament for the prevention, treatment or 
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centra: cf bacterial infections in warm-blooded an:mals. 

1 5. A pharmaceutical composition o! matter comprising a pharmacologics' !y elective amount of a compound according 
to Claim 1 In association with a pharmaceutical acceptable carrier. 

16. A veterinary composition which comprises a pharmacologically effective amount of a compound of claim 1 and a 
pharmaceutical^ acceptable carrier. 

17. Use of a compound according to Claim 1 for the preparation of a medicament for the prevention, treatment or 
control of bacterial infections in warm-blooded animals caused by bacteria having the TctV and TctK resistant 
determinants. 



Patentanspruche 

1 . Vcrbindung dcr Formcl: 




n 



worin: 

X ausgewahlt wird ausTrifluormethansulfonyloxy, Brom, Chlor. Fluor und lod; 
R ausgewahlt wird aus 

(I) Wasscrstoff, Brom, Chlor, Fluor und lod; und 

(ii) -NR 1 R 2 , vorausgesetzt, dass wenn R - -NR 1 R 2 und 

(a) R 1 = Wasserstoff, dann R 2 = Methyl, Ethyl, n-Propyl, 1 -Methyiethyl, n-Butyl, 1-Methylpropyl, 2-Me- 
thylpropyl oder 1 ,1-DimethyIethyl; oder 

(b) R 1 - Methyl oder Ethyl, dann R 2 - Methyl, Ethyl, n-Propyl, 1 -Methyiethyl, n-Butyl, 1-Methyi propyl 
oder 2-MethyIpropyI: oder 

(c) R 1 ~ n-Propyl, dann R 2 = n-Propyl. 1 -Methyiethyl, n-Butyl. 1-MethylpropyI oder 2-MethyipropyI; 
oder 
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(d) R 1 - 1-YethylethyI, dann R 2 - n-Butyl, 1-MethyIpropy! oder 2-Methy!propyI; oder 
(c) R 1 n-Butyl. dann R 2 - n-Butyl, 1 -Mcthylpropyl oder 2-Mcthy!propyI; odcr 
(f) R 1 ~ 1-YethyIpropyl, dann R 2 - 2-Methy!propyl: 

R 3 ausgewahlt wird aus 

Wasserstoff; 

grader oder verzweigter (C t -C 6 )Alkyigruppe, ausgowahlt aus Mnthyl, Ethyl. Propyl, Isopropyl, Butyl, Iso- 
butyl, Pentyl, Hexyl, Hepty! und Octyl; 

a-MercaptofC^C^alkylgruppo, ausgcwahit aus Mcrcaptomcthyl, a-Mcrcaptocthyl. a- Vorcapto-1 -me- 
thyl-ethyl. a-Mercaptopropyi und u-Mercaptobutyl; 

a-HydroxyfCj-C^aikylgruppe, ausgewahlt aus Hydroxym ethyl, a-H yd roxy ethyl, a-Hydroxy-1 -methyle- 
thy!, a-Hydroxypropyi und a-Hydroxybutyl; 
Carboxyl (C r C 8 ) alkylgruppe; 

(C 6 -C 10 )AryIgruppe, ausgewahlt aus Phenyl, a-Naphthyl und p-Naphthyl; 

substituicrtcr (C 6 -C 10 )AryIgruppe (Substitution ausgcwahit aus Hydroxy, Halogen, (C^C^AIkoxy, Triha- 
Iogen-(C 1 -C 3 )AIkyl. Nitro, Amino, Cyano. (C^C^AIkoxycarbonyl, (C 1 -C 3 )AlkyIamino und Carboxy); 
(C 7 -C 9 )AraIkyIgruppe, ausgewahlt aus Ben7yl : 1-PhenyIethyI, 2-Pheny!ethyl und Phenylpropyl; 
substituiertcr (C 7 -C 9 )AraIkylgruppc [Substitution ausgewahlt aus Halogen, (C 1 -C 4 )A!kyl, Nitro, Hydroxy, 
Amino, mono- oder di-substituiertem (C 1 -C 4 )AIkylamino. (C^C^AIkoxy, (C.,-C 4 )AlkylsuIfonyl, Cyano und 
Carboxyl]; 

R 4 ausgewahlt wird aus Wasserstoff und (C 1 -C 6 )AIEcy! T ausgewahlt aus Methyl, Ethyl, Propyl, Isopropyl, Butyl, 
Isobutyl, Pentyl und Hexyl; 

Wenn R 3 nicht das gleiche wie R 4 darstellt, kann die Stereochemie des asymmetrischen Kohlenstoffs 
(also des Kohlenstoffs, der den W-Substituenten tragt) entweder das Racemat (DL) oder die einzelnen Enan- 
ttomcro (L oder D) sein; 
W ausgewahlt wird aus 

Amino; 

Hydroxylamino; 

(C 1 -C 12 ) grader oder verzweigter Alky l-mon os ubstituierter Aminogruppe, Substitution ausgewahlt aus Me- 
thyl, Ethyl, n-Propyl, 1-McthyIethyl, n-Butyl, 1 -Mothylpropyl, 2-Methylpropyl, 1 ,1-Dimcthylethyl, n-Pentyl, 
2-MethyibutyL 1 ,1-DimethyIpropyl, 2,2-Dimethylpropyl, 3-MethyIbutyl, n-Hexyl, 1-Methylpentyl, 1.1-Dime- 
thylbutyl, 2,2-Dimethylbutyl, 3-Methylpentyl. 1 ,2-DimethyIbutyl, 1 ,3-DimethyIbutyl, 1 -MethyI-1 -ethylpropyl, 
Heptyl, Octyl. Nonyl, Decyl, Undecyl und Dodecyl und den Diastereomeren und Enantiomeren der be- 
sagten verzweigten Alkyl-monosubstituierten Aminogruppe; 

(C 3 -C 8 )CycloaIkyl-monosubstituierter Aminogruppe, Substitution ausgewahlt aus Cyclopropyl, trans- 
1 ,2-Dimethylcyclopropyl, cis-1,2-Dimethy!cyclopropyI, Cyclobutyl. Cyclopentyl, Cyclohexyl, Cycloheptyl, 
Cyclooctyl. BicycIo(2.2.1]hept-2-yl und Bicyclo[2.2.2]oct-2-yl und den Diastereomeren und Enantiomeren 
des besagten (C 3 -C 8 )CycloalkyI-monosubstituicrtcn Amino; 

[(C 4 -C 10 )Cycloalkyl]alkyl-monosubstituierter Aminogruppe, Substitution ausgewahlt aus (Cyclopropyl) 
methyl, (Cyclopropyl)ethyl. (Cyclobutyl)methyl, (trans-2-Methylcyclopropy)methyl, und (cis-2-Methy!-cy- 
clobutyl)mothyl ; 

(C 3 -C 10 )Alkenyl-monosubstituierter Aminogruppe, Substitution ausgewahlt aus ANyl, 3-Butenyl, 2-Butenyl 
(cis oder trans), 2-Pentenyl, 4-OctenyI, 2,3-Dimethyl-2-butenyl, 3-Methyl-2-butenyl, 2-Cyclopentenyl und 
2-Cyclohcxonyl: 

(C 6 -C 10 )AryI-monosubstituierter Aminogruppe; Substitution ausgewahlt aus Phenyl and Naphthyl; (C 7 - 
C 10 )Ara!kylaminogruppe; Substitution ausgewahlt aus Benzyl, 2-Phenylethyi, 1 -Phenylethyi, 2-(Naphthyl) 
methyl, 1-(Naphthyl)mcthyl und Phenylpropyl ; 

substituierter (C s -C 10 )Aryl-monosubstituierter Aminogruppe, [Substitution ausgewahlt aus (C^CgJAcyl, 
(C r C s )Acylamino (C.,-C 4 )Alkyl, mono- oder disubstituiertem (C r C 8 )A[kyIamino (C r C 4 )-A;koxy, (C^CJ 
Alkoxycarbonyl, (C 1 -C 4 )Alky!suIfonyl, Amino, Carboxy, Cyano, Halogen, Hydroxy, Nitro und Trihalogen 
(C^AIkylj; 

grader oder verzweigter symmetrischer disubstituierter (C 2 -C 14 )AIkylaminogruppe, Substitution ausge- 
wahit aus Dimethyl, Diethyl, Diisopropyl, Di-n-propyl. Dibutyl und Diisobutyl; 

symmetrisch disubstituierter (C 3 -C 14 )-Cycloa!kylaminogruppe. Substitution ausgcwahit aus Dicyclopro- 
pyl Dicyclobutyl, Dicyclopcntyl, D;cyc!ohcxyl und Dicyclohcptyl; 



56 



EP0 582 789 B1 



grader oder verzweigter asymmetrischer disubstituierter ;c s -C 14 )Alkyi3m:ncgruppe : worin die gesamte 
Anzahl an KchlcnstofFcn in dor Substitution nicht mchr als 14 bctriigt; 

asymrr.etrisch disubstituierter^-C^JCycIcalkyi-amrcgruppe. worin die gesamte Anzah! an Kohlenstof- 
fen in der Substitution nicht mehr a:s 14 betragt; 

(C 2 -C 8 )AzacycIoaIkyI und substituierter (C 2 -C e ) Azacycloalkyigruppe, Substitution ausgewahlt aus Aziri- 
dinyi. Azetidinyl, PyrrolidinyI T Piperidinyi. 4-MethyIpiperidiny!. 2-MethyIpyrroIidinyI, cis-3,4-Dimethylpyrro- 
Ildinyi, trans-3,4-DImethy;pyrro:idinyi. 2-A7abicyclo[2.1.1]-hex-2~yI, 5-AzablcycIo[2.1 .1]hex-5-yl, 2-A7abI- 
cyclo[2.2.1]hept-2-yI, 7-AzabicycIo:2.2.t]hept-7-yi, 2-Azabicyclo[2.2.2]oct-2-yI und den Diastereomeren 
und Enantiomeren der besagten (C 2 -C 8 )Azacyc;oaIky:- und s^bstituiertcn (C r C 8 )Azacyc:oalky!gruppe; 

1- Azaoxacyc!oalkyI. ausgewahlt aus MorphoHnyl und 1-Aza-5-oxocyc!ohcptanc: 

substituierter 1-AzaoxacycIoaIkyIgruppe, Substitution ausgewahlt aus 2- (C 1 -C 3 )AIky!morphoIinyI. 3-(C t - 
C 3 )AikylisoxazoIidinyI, Tetrahydrooxazinyi und 3,4-Dihydrooxazinyi: 

[1 t n]-Diazacyc!oalkyl und substituierter [1 ,n]-DiazacycIoaIky!gruppc, ausgewahlt aus Pipcrazlnyl, 2-(C r 
C 3 )AIkyI-piperazinyi, 4-(C 1 -C 3 )AIkyIpiperazinyI, 2,4-Dimethyl-plperazinyI, 4-(C 1 -C 4 )A!koxypiperazinyl, 4- 
(C 6 -C 10 )-Aryloxypiperazinyl, 4-Hydroxypiperazinyl, 2,5-Diaza-bicyclo[2.2.1]hept-2-yI, 2,5-Diaza-5-me- 
thyIbicyclo-[2.2.1]hcpt-2-yl, 2,3-Diaza-3-mcthyibicycIo[2.2,2]oct-2-yi, 2,5-Diaza-5,7-dimothyibicycIo 
[2.2,2]oct-2-yl und den Diastereomeren oder Enantiomeren der besagten [1 ,n]-Diaza-cyc!oalkyi- und sub- 
stituierten [1 ,n]-Dia7acycioaIkylgruppe: 

1 -AzathiacycloalkyI und substituierter 1-Azathiacycloaikylgruppc, ausgcwah!tausThiomorphol!nyl,2-(C r 
C 3 )-AlkylthiomorphoIiny! und 3-(C 3 -C 6 )CycIoalkyIthio-morpholinyi; 

N-A7oIyI und substituierter N-Azolylgruppe, ausgewahlt aus 1-lmidazoIyl, 2-(C r C3)AIky!-1-imida70iyl, 3- 
(C r C 3 )Alkyl-1-imidazolyl, t-Pyrrolyi. 1-Pyrazolyl, 2-(C r C 3 )AIkyl-1-pyrroiyI, S-fC^C^AIkyi-l-pyrazoIyl, 
IndoiyL 1-(1,2,3-TriazoIyl), 4-(C r C 3 )AIkyi-1-(1 ,2,3-triazoIyl), 5-(C r C 3 )Alkyl-1-(1 ,2,3-triazoIyl) 4- 
(1 ,2,4-Tria7olyl, 1-Tctra7olyl, 2-Tctra7oIyl und Bon7imida7o!yI; 

(heterocyclischer) Aminogruppe. ausgewahlt aus 2- oder 3-FuranyIamino, 2- oder 3-Thienylamino, 2-, 3- 
oder 4-Pyridylamino, 2- oder 5-PyridazinyJamino, 2-Pyrazinylamino, 2-(!midazo!y!)amino, (Benzimidazo- 
lyl)amino und (Ben7othia7oIyI)amino und substituierter (heterocyclischer) Aminogruppe, wie oben defi- 
niert, mit Substitution ausgewahlt aus gradem oder verzweigtem (C,-C 6 )A!kyl; 

(heterocyclischer) Methyl aminogruppe. ausgewahlt aus 2-oder3-FurylmethyIamino, 2- oder3-thieny!-me- 
thylamino, 2-, 3-odor4-Pyridylmethylamino, 2- odcr 5-Pyridazinylmethylamino, 2-Pyrazinylmothylamino, 

2- (lmidazolyl)methylamino, (Benzimidazolyl)methylamino und (Benzothiazo!yl)methylamino und substi- 
tuiertem (heterocyclischen) Methylamino, wie oben definiert, mit Substitution ausgewahlt aus gradem oder 
verzweigtem (C^CgJAIkyl; 

Carboxy(C 2 -C 4 )AlkyIaminogruppe, ausgewahlt aus Aminoessigsaure, a-Aminopropionsaure, [i-Amino- 
propionsaure, a-Buttersaure und p-Aminobuttersaure und den Enantiomeren der besagten Carboxy(C 2 - 
C 4 )AlkyIaminogruppe; 

(C^C^Alkoxycarbonylaminogruppe, Substitution ausgewahlt aus Methoxycarbonyl. Ethoxycarbonyl, Al- 
ly I oxycarbonyl, Propoxycarbonyl, Isoproproxycarbonyl, 1 t 1-DimethyIeth oxycarbonyl, n-Butoxycarbonyl 
und 2-Methylpropoxycarbonyl; 

(C^C^AIkoxyaminogruppe, Substitution ausgewahlt aus Methoxy, Ethoxy, n-Propoxy. 1-MethyIethoxy, n- 
Butoxy, 2-Methylpropoxy und 1 ,1-Dimethylethoxy; 

(C 3 -C 8 )Cycloalkoxyaminogruppe, ausgewahlt aus Cyclopropoxy, trans-t ,2-Dimethyl-cycIopropoxy, cis- 
1 ,2-Dimethylcyclo pro poxy, Cyclobutoxy, Cyclopentoxy, Cyclohexoxy, Cycloheptoxy, Cyclooctoxy, Bicyclo- 
[2.2.1]hept-2-yloxy, Bicyclo[2.2.2]oct-2-yIoxy und den Diastereomeren und Enantiomeren der besagten 
(C 3 -C 8 )Cyc!oalkoxyaminogruppe; 
und 

(C 6 -C 10 )Aryloxyaminogruppo, ausgewahlt aus Phenoxyamino. 1-Naphthyloxyaminound2-Naphthyloxya- 
mino; (Cy-C^JArylalkoxyaminogruppe. Substitution ausgewahlt aus Benzyloxy, 2-PhenyIethoxy, t-Phe- 
nylethoxy, 2-(Naphthyl)methoxy, 1-(Naphthyl)methoxy und Phenylpropoxy; 

und R 6 unabhangig ausgewahlt werden aus 

(i) Wasserstoff, unter der Voraussetzung, dass R 5 und R s nicht beide Wasserstoff darstelien konnen; 

(ii) grader oder verzweigter (C^C^-Alkylgruppe, ausgewahlt aus Methyl, Ethyl, n-Propyl oder 1-MethyIe- 
thyl: 

(iii) (C 6 -C 10 )AryIgrupp©. ausgewahlt aus Phenyl. u-Naphthyl oder p-Naphthyl; 

(iv) (C 7 -C 9 )Ara!kylgruppe, wie Benzyl, 1-PhenyIethyl, 2-PhenyI oder Phenylpropyl 

(v) clncr hctcrocyc!:schcn Gruppo, ausgewahlt aus cincm funf-giicdrlgcn aromatischen odc r gesattigtcn 
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R:ng rrr.t einem N-, S- oder Se-Hetercatom, gGgshenc.nfaiis mil einem daran kondensie'ten Bcnzo- 
cdcr Pyridcring: 




Z ~ N, O, SoderSe, 

wicPyrrolyl, N-Mcthylindolyl, lndoly! t 2-PyrroIidinyi,3-PyrrolidinyI,2-PyrroIInyl,Totrahydrofurany!, Furany!, 
Benzofuranyi, Tetrahydrothienyl, Thienyl, Benzothieny! oder Selenazolyl, 

(vi) einem funf-giiedrigen aromatischen Ring mit zwei N- , O-, S- oder Se-Heteroatomen, gegebenenfalls 
mit cincm daran kondcnsicrtcn Benzo- odor Pyridoring: 




Z oder Z 1 = N, O, S oder Se, 
wie Imidazolyl, Pyrazolyl, Bonzimidazolyl, Oxazolyl, Bcnzoxazolyl, IndazoIyL Thiazolyl, Bcnzothiazolyl, 
3-A!kyl-3H-imidazo[4,5-b]pyridyl oder Pyridy I imidazolyl. 

(vii) einem funf-gliedrigen gesattigten Ring mit einem oder zwei N-, O-, S- oder Se-Heteroatomen und 
cincm angrcnzcnd angehangtcn O-Hctcroatom: 



C^Xo Qn> ° der /C^o 
I l 

A A 



(worin A ausgcwahlt wird aus Wasscrstoff; gradcm odcrverzwcigtcm (C r C 4 )AlkyI; C 6 -Aryl, substituicrtcm 
Cg-Aryl (Substitution ausgewahlt aus Halogen, (Cj-C^AIkoxy, Triha!ogen(C 1 -C 3 )alkyI, Nitro. Amino, Cy- 
ano, (C^C^AIkoxycarbonyl. (C 1 -C 3 )Alkylamino oder Carboxy); (C 7 -C 9 )AraIkylgruppe, ausgewahlt aus 
Benzyl, 1-Phenylcthyl, 2- Phenyl othyl oder PhcnylproPYI); 
wie 7^ Butyro lactam, y-Butyro!acton, Imidazolidinon oder N-Aminoimidazolidinon. 

(viii) oder einem sechs-gliedrigen aromatischen Ring mit einem bis drei N-Heteroatomen, wie Pyridyl, 
Pyridazinyl, Pyrazinyl, sym-Triazinyl, asym-Triazinyl, Pyrimidinyl odor (C 1 -C 3 )AIkyIthiopyridazinyi. 

(ix) oder einem sechs-giiedrigen gesattigten Ring mit einem oder zwei N-, 0- ( S- oder Se-Heteroatomen 
und einem angrenzend angehangten O-Heteroatom, wie 2,3-Dioxo-1-piperatzinyl, 4-EthyI-2,3-dioxo- 
1-piperazinyl, 4-Methyl-2,3-dioxo-1-piperazinyI, 4-Cyciopropyl-2-dioxo-1 -piperazinyl, 2-DioxomorphoIinyl 
und 2-Dioxothiomorpho!inyI; 

(x) -(CH 2 ) n COOR 7 , wo n - 0-4 und R 7 ausgewahlt wird aus Wasserstoff; grader oder verzweigter (C r C 3 ) 
Alkylgruppe, ausgewahlt aus Methyl, Ethyl, n-Propyl oder 1 -Methylethyl; 

oder 

(xi) (C s -C 1Q )AryIgruppe, ausgcwahlt aus Phenyl, ct-Naphthyl oder p-Maphthyl; 
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ccinr R 5 und R 6 zusarernengenommen fur -(CH 2 ) 2 B;CH s )r>- stehen, vvorin B ausgewahlt wird aus (CHg) n und 
3-1, -NH, -N(C«-C a )A!kyI ^gradc cdcrvcr^we:gt\ -N(C t -C 4 )AIkoxy f Saucrstoff, Schwefeiodcrsubstituicrtcn 
artahniichcn Substanzen, ausgewahlt aus (L oder D)-Pro:in, EtnyI(L odor D)-proI;nat; 

unddenpharmakoicglscftannehmbaren organls^cr: undanorganlachen Sal/en Oder Metallkomplexen. 

Vorbindung gema3 Anspruch 1 , worin; 

X Chlor, Fluor oderTrifiuormethansuIfonyloxy darstellt; 

R ausgewahlt wird aus Wasserstotf T Chlor. iod oder-NFVR 2 , worin R 1 und R 2 unabhangig Methyl oder Ethyl 
darstellen, 

R 3 und R 4 unabhangig Wasserstoff, Methyl und Ethyl darstellen, und wenn R 3 nicht fur das gleiche wie R 4 
steht, kann die Stereochemie des asymmetrischen Kohienstoffs (also des Kohlenstoffs, welcherden W-Sub- 
stitucntcn tragt) cntwcdcr das Raccmat (DL) oder die cinzelncn Enantiomerc (L oder D) scin; 
W ausgewahlt wird aus Amino; Methylamino, Ethylamino, n-Propylamino. 1-Methylethylam:no. n-Buty!am in o, 
1-Methylpropylamino, Cyclopropylamino, Cyclobutylamino, Pyrrolidinyl. Piperidinyl, 4-Methylplperidinyl, Mor- 
pholinyl, Pipcrazinyl, 4-(C 1 -C 3 )-AIkylpipcrazinyI-1-imidazoIyl, 2-(C 1 -C 3 )Alkyl-1-imtdazolyl, 3-(C.,-C3)AIkyI- 
t-imidazolyi, 2-, 3- oder 4-PyridyImethyIamino, Carboxy(C 2 -C 4 )aIkyIaminogruppen, ausgewahlt aus Amino- 
essigsaure, a-Aminopropionsaure, p-Aminopropionsfiure, a-Buttersaure und p-Aminobuttersaure und den En- 
antlomcrcn der besagtcn Carboxy(C 2 -C 4 ) alkylaminogruppc; 

R 5 und R 5 unabhangig ausgewahlt werden aus Wasserstoff, Methyl, Ethyl, n-Propyl und 1 -Methylethyl; unter 
der Voraussetzung, dass R 5 und R 6 nicht beide Wasserstoff darstellen konnen; oder R 5 und R 6 stehen 7u- 
sammengenommen fur -(CH 2 ) 2 B(CH 2 )2-. worin B ausgewahlt wird aus (CH 2 ) n und n = 0-1, -NH, -NIC^C^ 
AlkyI [grade oderverzweigt], -NlC^C^Aikoxy. Sauerstoff, Schwefel oder substituierten artahnlichen Substan- 
7on, ausgewahlt aus (L oder D)-ProIin, EthyI(L odor D)-proIinat; 

und den pharmakologisch annehmbaren organischen und anorganischen Salzen oder Metallkomplexen. 

Verbindung der Formel (111): 




HI 



worin: 

Y ausgewahlt wird aus Brom, Chlor, Fluor und Iod; und 
R, X, R 3 und R 4 wie in Anspruch 1 definiert sind. 

Vorbindung gcma3 Anspruch 3, worin: 

Y ausgewahlt wird aus Brom, Chlor, Fluor und Iod; 

X Trifiuormethansulfonyloxy, Chlor oder Fluor darstellt; 

R ausgewahlt wird aus Wasserstoff: Chlor, Iod oder -NR 1 R 2 . worin R 1 und R 2 jeweils unabhangig Methyl oder 
Ethyl darstellen; 

R 3 ausgewahlt wird aus Wasserstoff. Methyl und Ethyl; 
R 4 ausgewahlt wird aus Wasserstoff. Methyl und Ethyl; 
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wenn R 2 nicht das gleiche tiarstellt wio R 4 r die Stereochemie des asymnetrischen Kchlenstoffs [a.sa des Kohlen- 
staffs, wclchcr dsn W-Substitucntcn tragi) cntwcdcr das Raccrnat (DJ odcr die ch/dncn Enanticrr.cre (L odcr 
D) sein kann; und den pharmakologisch annehmbaron organischen Oder anorganischen Salzen oder Yetallkom- 
plexen. 

5 

5. Verbindung gema3 Anspruch 1 -3, wcrin besagte Salze Oder Vetallkomplexe umfassen: Chlorwasserstoff-. Brom- 
wasserstoff-, lodwasserstoff-, Phosphorsfiure-, Sa'petersaure-, Sulfat, Acetat, Ben? oat. Citrat. Cystein Oder an- 
dere Aminosauren, Fumarat, Giycolat, Maleat, Succinat. Tartrat, Alkylsulfonat, Arylsuifonat. Aluminium, Caicium, 
Eisen, Magnesium oder Mangan. 

10 

6. Verbindung gema3 Anspruch 1 , weiche eine der folgenden ist: 

[4S-(4a,12aa)l-8-ChIor-4-(dimcthytam^ 

dro-3,1 0, 1 2, 1 2a-tetrahydroxy-l , 1 1 -dioxo-2-naphthacencarboxamiddisuif at 
15 [Verbindung der Formel I, worm R = H; X = CI; R 3 = H; R 4 = H; W = NMe 2 ; Disulfatsalz] 

[4S-(4a,12aa)]-8-Chior-4-(dimcthyIamino)-9-[[(dimcthyIamino)acctyI]a^ 

dro-3,1 0,12,1 2a-tetrahydroxy-1 ,11 -d;oxo-2-naphthacer,carboxamid 

[Verbindung der Formel I, worin R = H; X = CI; W = MMe^, R 3 = H; R 4 = H] 

[4S-(4a,12aa)]-8-ChiorA7-(dimcthy!am 
20 dro-3,1 0,12,12a-tetrahydroxy-1 ,11 -dioxo-2-naphthacencarboxamid 

[Verbindung der Formel I, worin R = NMe 2 ; X = CI; W = NMe 2 ; R 3 = H; R 4 = H] 

[4S-(4a,12aa)]-9-[[(ButyIamino)acetyi]amino]^ 

dro-3,1 0,1 2,1 2a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacencarboxamid 

[Verbindung der Formel I, worin R = NMe 2 ; X = CI; W = NHBu; R 3 = H; R 4 = H] 
25 [7S-(7a, 10a)]-N-[9-(Aminocabonyl)-3-chIor-4.7^^ 

1 ,8 1 10a,11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-1H-pyrroI-1-acetamid 

[Verbindung der Formel I, worin R = NMe 2 ; X = CI; W = 1H-PyrroM-yl; R 3 = H; R 4 = H] 

[7S-(7a,10aa)]-N-[9-(Aminocarbonyl)^ 

I, 8,10a ) 11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-1H-pyrazoI-1-acetamid 

so [Verbindung der Formel I, worin R = NMe 2 ; X = CI; W = 1 H-Pyrazol-1-yl; R 3 = H; R 4 = H] 

[4S-(4a, 12aa)]-8-ChIor-4,7-bis(dimethyIamino)-9-[[[(1,1-dimethylethyl)amino]acetyl]a^ 
6,11,1 2a-octahydro-3 ,10,12,1 2a-tetrahydroxy- 1,11 -dioxo-2-naphthacencarboxamid 
[Verbindung der Formel I, worin R = NMe 2 ; X = CI; W = NHTBu; R 3 = H; R 4 = H] 
[4S-(4a,12aa)|-8-Chlor-9-|[(cyclop 

35 octahydro-3 ,10,12, 1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacencarboxamid 

[Verbindung der Formel I, worin R = NMe 2 ; X = CI; W = Cyciopropylamino; R 3 = H; R 4 = H] 
[4S-(4a,12aa)]-8-Ch!or-9-I[[(cyclobutyIoxy)am^ ,4 ; 4a.5,5a ; 6 ; - 

II , 12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid 
[Verbindung der Formel I, worin R = NMe 2 ; X = CI; W = Cyclobutyloxyamino; R 3 = H; R 4 = H] 

40 [7S-(7a,10aa)]-N-[9-(Aminocarbonyl)-3^^ 

1,8,10a,11-tctrahydroxy-10,12-dioxo-2-naphthaccnyl]-1-pyrro!idinacctamid 

[Verbindung der Formel I, worin R = NMe 2 ; X = CI; W = Pyrrolidin-1-yl; R 3 = H; R 4 = H] 

[4S-(4a,12aa)]-8-ChIor-4,7-bis(dimethylamino)-1,4 ; 4a.5 : 5a ! 6,11 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy- 

l^l-dioxo-g-mfpropylamino^acctyllaminol^-naphthacencarboxamid 
45 [Verbindung der Formel I, worin R = NMe 2 ; X = CI; W = NHPr; R 3 = H; R 4 = H] 

[4S-(4a,12aa)]-8-ChIor-4,7-bis(dimethyIamino)-1,4 ; 4a : 5 ; 5a ! 6, 11,1 2a-octahy dro-3,1 0,1 2,1 2a-tetrahydroxy- 

1,11-dioxo-9-[[1-oxo-2-(propyIamino)propyl]amino]-2-naphthaccncarboxamid 

[Verbindung der Formel I, worin R = NMe 2 X = CI; W = NHPr; R 3 = H ; R 4 = CH 3 ] 

[4S-(4a,12aa)]-4,7-Bis(dimethy!amino)-9^ 
50 hydro-3 ,10,12, 1 2a-tctrahydroxy- 1,11 -dioxo-2-naphthaccncarboxamid 

[Verbindung der Formel I, worin R = NMe 2 ; X = F; W = NMe^ R 3 = H; R 4 = H] 

[4S-(4a,12aa)]-9-[[(Butyiamino)acetyI]am 

3,10,12,12a-tetrahydroxy-1 t 11-dioxonaphthacencarboxamid-dihydrochlorid 

[Verbindung der Formel I, worin R = H; X = CI; W = NHBu; R 3 = H; R 4 = H; Hydrochloridsaiz] 

55 [4S-(4a,12aa)]-8-ChIor-4-(dimethyIamino)-1,4,4a,5,5a t 6,11, 12a-octahydro-3,10 t 12,12a-tetrahydroxy-1 ,11- 

dioxo-9-[[(propy!amino)acetyI]amino]-2-naphthacencarboxamid-dihydroch!orid 
[Verbindung der Formel I, worin R = H; X = CI; W = NHPr; R 3 = H; R 4 = H; Hydrochloridsaiz] 

[4S-(4a,12aa)]-8 Chlor 4-(dimcthyIamino)-1 ? 4,4a,5,5a T 6.11. 12a-octahydro-3,10.12,12a-tctrahydroxy-1 ,11- 
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riioxG-9-[[(per.tyIa.m!nD)aeDty;;am 

[Verblndung der Forme! I, worin R = H; X = CI; W s Phenyiamino; R 3 = H; R 4 = H; Hydrochlorldsaiz] 

[4S-(4a l 12aa)I-B-ChIor^(cimethyIam:r:c)-'!.4,4a.5.5a.B.':i. laa-cctahydro^lO.^^aa-tetrahydroxy-MI- 

dIoxo-9-[[(methyIamIno)acetyi]arr:Ino]-2-r=*phthacencart)oxamId-dIhydroch:cr;d 

[Verblndung der Formel I, worin R a H; X a CI; W a NHMe; R 3 a H; R 4 a H; Hydrochlorldsaiz] 

[4S-(4a r 12aa)]-B-ChIor-94[(cyclopropy:irethyiamino)acety!]amino)-4-( 

cctahydro-3.1 0,12,1 2a-tetrahydroxy-1 t 11-dloxo-2-naphtt^ 

[Verblndung der Formel I, worin R = H; X a CI; W = Cyclopropytmethylamino; R 3 a H; R 4 = H; Hydro- 
chlorldsaiz] 

[7S-(7a,10aa)]-N-[9-(AmInocarbony^ 

1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyI]-1 -pyrrolidinacetarrid-dihydrochlorid 

[Verblndung der Formel I, worin R a H; X a CI; W = Pyrrolidin-1-yl; R 3 a H; R 4 a H; Hydrochloridsalz] 

[7S-(7a,10aa)]-N-[9-(Aminocarbonyl)-3-c^^ 

11 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyI]-l-piperidinacetamid-dihydrochIorid 

[Verblndung der Formel I, worin R = H; X = CI; W = Plper!din-1-yl; R 3 = H; R 4 = H; Hydrochloridsalz] 

7S-(7a,10aa)]-N-[9-(Aminocarbonyl)-3-chIor-7-(dimothyIamino)-5,5a,6,6a l 7 l 10JOaJ 
11 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyIl-5-azabicycIo[2.1.1lhDxan-5-acetamiddihydrochIorid 
[Verblndung der Formel I, worin R a H; X a CI; W a Azabicycio-[2.1.1]hex-5-yI; R 3 a H; R 4 a H; Hydro- 
chloridsalz] 

[4S-(4a,12aa)]-8-ChIor-94[(cyc!ob 

dro-3,1 0, 1 2,1 2a-tetrahydroxy-1 ,11 -dioxo-2-naphthacencarboxamid-dihydrochIorid 

[Verblndung der Formel I, worin R = H;X = CI;W = Cyciobutylamino; R 3 = H; R 4 = H; Hydrochlorldsaiz] 

[7S-(7a,1 0aa)]-N-[9-(Aminocarbonyi)-3-chIor-7-(dimethyiamino)-5 f 5a,6,6a,7,1 0,1 0a,1 2-octahydro-1 ,8,1 0a, 
1 1 -tctrahydroxy-1 0,1 2-dioxo-2-naphthaceny!]-a-cthyi-1 H-imida7ol-1 -acotamiddihydrochlorid 
[Verblndung der Forme! I, worin R = H; X = CI; W = 1-H-lmidazoI-1-yI; R 3 = H; R 4 = Et; Hydrochlorldsaiz] 
[4S-(4a,12aa)]-8-Chlor-9-[[2-(diethylam 

tahydro-3,10 ( 12,12a-totrahydroxy-1,11-dioxo-2-naphthaconcarboxamid 
[Verblndung der Formel I, worin R a H; X a CI; W a NEt 2 ; R 3 = H ; R 4 a H] 

[4S-(4a,12aa)]-8-ChIor-4-(dimethylamino)-9-[[(dimethylamino) (2-fluorphenyl)acetyI]amino]-1 ,4,4a,5,-5a,6, 
H.^a-octahydro-S.IO.^.^a-tctrahydroxy-I.H-dioxo^-naphthacencarboxamid 
[Verblndung der Formel I, worin R = H; X = CI; W = NMe^ R 3 = 2-FIuorphenyi; R 4 = H] 
t4S-(4a ) 12aa)]-8-Ch!or-4-(dimethylamino)-1,4,4a,5,5a,6,11. 12a-octahydro-3,10,12,12a-tetrahydroxy-1 ,-11- 
dioxo-9-[[1-oxo-4-phcnyl-2-[(phonyImcthoxy)amino]butyl]amino]-2-naphthaccncarboxamid 
[Verbindung der Formel I, worin R = H; X a CI; W = -NHCH 2 Ph; R 3 = 2-Phenylethyl; R 4 = H] 
[4S-(4a,12aa)] -4-(Dimethy!amino)-9-[[(dimethy!amino)acetyI]amino]-8-fiuor-1 ,4 t 4a,5 s 5a t 6,11 ,12a-octahy- 
dro-3, 10,12,1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacencarboxamid 
[Verblndung der Formel I, worin R = H; X = F; W = NMe 2 ; R 3 = H; R 4 = H] 

[4S-(4ct,12aa)]-4-(Dimethylamino)-8-f!uor-1,4,4a,5,5a t 6,11, 12a-octahydro-3,10,12,12a-tetrahydroxy-1 ,11- 

dioxo-9-[[(propylamino)acetyl]amino]-2-naphthacencarboxamid 

[Verbindung der Formel I, worin R a H; X a F; W = NHPr; R 3 = H; R 4 = H] 

[4S-(4ot,1 2aa)1 -4-(Dimcthylamino)-9-[[(dimcthylamino)-acctyl]amino]-1 ,4,4a,5,53,6,1 1 : 1 2a-octahydro-3,1 0, 
12,12a-tetrahydroxy-1 .11-dioxo-8-[[(trifluormethyl)sulfonyl]oxy]-2-naphthacencarboxamid 
[Verbindung der Formel I, worin R = H;X = 0-S0 2 -CF 3 ; W = NMe 2 ; R 3 = H; R 4 = H] 

Verbindung gemaB Anspruch 3, welche eine derfolgenden 1st: 

[4S-(4a,12aa)]-9-[(ChIoracctyl)amino]-8-chior-4 f 7-bis(dimcthylamino)-1 ,4,4a,5,5a,6,11 ,12a-octahydro-3,10, 

1 2,1 2a-tetrahydroxy-1 .1 1 -dioxo-2-naphthacencarboxamid 

[Verbindung der Formel III, worin R a NMe 2 ; X a CI; R 3 =H;R 4 =H;Y = Br] 

[4S-(4a,1 2aa)]-9-[(Bromacctyl)amlno]-8-chIor-4 t 7-bis(dimethyiamino)-1 ,4,4a,5,5a,6,1 1 , 1 2a-octahydro-3,1 0, 

12,1 2a-tetrahydroxy- 1.11 -dioxo-2-naphthacencarboxamid 

[Verbindung der Forme! Ill, worin R = NMe 2 ; X = CI; R 3 = H; R 4 = H; Y = Br] 

[4S-(4a,1 2aa)]-9-[(a-BrompropionyI)amino]-8-chlor-4,7-bis (dimethylamino)-l ,4,43,5,58,-6,1 1 ,1 2a-octahy- 

dro-3,1 0,12,1 2a«tetrahydroxy-1 ,1 1 -dioxo-2-naphthacencarboxamid 

[Verbindung der Formel III, worin R = NMe 2 ; X = CI; R 3 a H; R 4 = Me; Y=Br] 

[4S-(4a,12aa)]-9-[(a-BromphenyIacetyl)amino]-B-chIor-4,7-bis(dimethy[amin 

dro-3,1 0, 1 2,1 2a-tetrahydroxy-1 ,11 -dioxo-2-naphthaccncarboxamid 

[Verblndung der Formel III, worin R = NMe 2 ; X = CI; R 4 = H; R 3 a Ph; Y = Br] 
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[4S-(4a.12aa)]-9-[(a-Brc^ 

cctahydro-3J0,l2,12a-tctrahydroxy-1,1l*dioxO'2-naphthaccncarboxa , ri:d 
[Verbindung der Form el III, worin R = NMe 2 ; X = CI, R 3 ^ isopropyl; R 4 = H; Y ~ Br] 

[4S-(4a,12aa)]-9-[(a-Brcm-(2.4-dif[uoro^ 

11,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydrcxy-1 ,1 1 -dioxo-2~naphthacencarboxam:d 

[Verbindung der Formel III, worin R = NMe 2 ; X = CI; R 3 = 2,4-DifluorphenyI; R 4 = H; Y = Br] 

[4S-(4oJ?aa,)]-9-[(Bromacetyi)arninai-4^ .4. 4a, 5.5a. 6, 11 T 12a-octahydro-3,10, 

12,12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxam!d 

[Verbindung der Formel 111, worin R = NMe 2 ; X = F; R 3 = H; R 4 = H; Y = Br] 

[4S-(4a,12aa)]-9-[(Bromacctyi)am!no]-47-b!s(d!mcthyIamino)-1 ,4,43,5,53,6, 11,1 2a-octahydro-3, 10,1 2,1 2a- 
tetrahydroxy-1 ,1 1 -dioxo-8-[[(trif IuormethyI)-suIfonyi]oxy]-2-naphthacencarboxamid 

[Verbindung der Formel III, worin R = NMe 2 ; X = OS0 2 CF 3 ; R 3 = H; R 4 = H; Y = Br; Hydrochloridsalz] 

[4S-(4a,12aa)]-9-[(ChIoracctyi)am!nol-8-chlor-4-(dimcthyIamino)-1,4.4a,^ 
1 2a-tetrahydroxy-1 . 1 1 -dioxo-2-naphthacenecanboxamid-hydroch!orid 

[Verbindung der Formel III, worin R = H; X = CI; R 3 = H; R 4 = H; Y s CI; Hydrochloridsalz] 

[4S-(4a t 12aa)]-9-[(BromacctyI)amino]-8-chior-4-(dimclhylarnino)-1 .4,4a,5,5a.6.11,12a-octahydro-3,10,12, 
12a-tetrahydroxy-1.11-dioxo-2-naphthacencarboxamid-hydrobromid 

[Verbindung der Formel III, worin R = H; X = CI; R 3 = H; R 4 = H; Y = Br; Hydro bromidsalz] 

[4S-(4a,12aa)]-9-[(2-ChIorpropionyO 

12,12a-tetrahydroxy-1.11-dioxo-2-naphthacencarboxamid-hydrochIortd 

[Verbindung der Formel III, worin R = H; X a CI; R 3 = H; R 4 = Me; Y = CI; Hydrochloridsalz] 

[4S-(4a,1 2aa)]-9-[(2-ChIorbuti^ 

1 2a-tetrahydroxy-1 . 1 1 -dioxo-2-naphthacencarboxamid-hydrochlorid 

[Verbindung der Formel III, worin R = H; X = CI; R 3 = H; R 4 = Et; Y = CI; Hydrochloridsalz] 

4S-(4a.12aa)]-9-[[(4-Hydroxyphenyl])-a-cW 

1 2a-octahydro-3 : 1 0,1 2,1 2a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacencarboxamid-hydrochiorid 

[Verbindung der Formel III, worin R = H; X = CI; R 3 = 4-Hydroxy phenyl; R 4 = H ; Y = CI; Hydrochloridsalz] 

[4S-(4a,12aa)]-9-[[(2-Fluorph8nyl)-a^ ,4,4a,5,5a,6,11 ,-12a- 

octahydro-3,10,12,12a-tetrahydroxy-1 ,11-dioxo-2-naphthacencarboxamidhydrobromid 

[Verbindung der Formel III, worin R = H; X = CI; R 3 = 2-FIuorphenyl; R 4 = H; Y = F; Hydro bromidsalz] 

[4S-(4a t 12aa)]-9-[(tt-Brom-4-phenylbuti^ 

dro-3,1 0,1 2,12a-tetrahydroxy-1 ,11 -dioxo-2-naphthacencarboxamid-hydrobromid 

[Verbindung der Formel III, worin R = H; X = CI; R 3 = 2-PhenylethyI; R 4 = H; Y = Br; Hydro bromidsalz] 

[4S-(4a,12aa)l-9-l(Bromacetyl)aminol-4-^ 

1 2a-tetrahydroxy-1 ; 1 1 -dioxo-2-naphthacencarboxamid 

[Verbindung der Formel III, worin R = H; X = F; R 3 = H; R 4 = H; Y = Br] 

[4S-(4a,12aa)I-9-[(Bromacetyl)amino]-4-(dim^ 

hydroxy-1 ,11-dioxo-8-[[(tritIuormethyl)suifonyI]oxy]-2-naphthacencarboxamid 
[Verbindung der Formel III, worin R = H; X = OS0 2 CF 3 ; R 3 = H; R 4 = H; Y = Br] 

Verbindung, ausgewahlt aus: 

[4S-(4a,12aa)]-8-Ch!or-4,7-bis(dimethylamino)-1,4 ; 4a ; 5 : 5a ; 6,11,12a-octahydro-3,10,12,12a-tetra-hydroxy- 
9-[[[(3-methylcyclobutyl)amino]acetyl]amino]-1 , 1 1 -dioxo-2-naphthaccncarboxamid 
[Verbindung der Formel I, worin R = NMe 2 ; X = CI; W = 3-MethyIcyc!obutyIamino; R 3 = H ; R 4 = H] 
[7S-(7a,1 0aa)]-N-[9- (Aminocarbony!) -S-chloMJ-bis-tdimethylaminoJ-S.Sa.e^a,?,! 0,1 0a,1 2-octahydro- 
1 ,8,9,1 0a,1 1 -tctrahydroxy-1 0,1 2-dioxo-2-naphthaccnyl]-(3-mcthyl-1 -pyrrolidinj-acotamid 
[Verbindung der Formel I, worin R = NMe 2 ; X = CI; W = 3-Methylpyrrolidin-1-y»; R 3 = H; R 4 = H] 
[7S-(7a,10aa)]-N-[9- (Aminocarbonyl)-3-ch!or-4 V-bis-fdimethylaminoJ-S^a^.eaJ.IO.IOa.^-octahydro-l ,8, 
10a, 11 -tctrahydroxy-1 0,12-dioxo-2-naphthaccnyI]-a-cyc!obutyl-tctrahydro-2H-1,2-isoxazin-2-acctaiT!id 
[Verbindung der Formel I, worin R = NMe 2 ; X = CI; W = Tetrahydro-2H-1,2-isoxazin-2-yI; R 3 = H; R 4 = 
Cyclobutyl] 

[4S-(4a,12aa)]-8-Ch!or-4,7-bis(dimothylamino)-1 .4,43,5,53, 6,11 ,12a-octahydro-3 t 1 0,12,1 2a-tetrahydroxy-t , 
11-dioxo-9-[[phenyI[(phenyImethyl)aminolacetyl]amino]-2-naphthacencarboxamid 

[Verbindung der Formel !, worin R = NMe 2 ; X = CI; W = Phenyl(phenylmethyi)amino; R 3 = H; R 4 = H] 

[7S«(7a,10aa)]-N-[9-(Aminccarbonyl)-3-chIor-47-bis(dimethyIamino)-5,5a,6,6a,7J 

10a,11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-a-cycIopropyl-a-rr.ethyI-1-azetidin 

[Verbindung der Formel I, worin R = NMc 2 ; X = CI; W = Azctldln-1-yl; R 4 = CH 3 ; R 3 = Cyclopropyl] 
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[7S-(7a,1Caa)]-N-;3-(Arr:nccafc 

1 Ca,i 1 -tctrafcydrcxy-l 0,i2-dioxo-2-naphthaccnyI]-a-(l . 1 -d:rrcthyIclhy:)-(3-!rcthyi-4-rrorphoIin)acctamid 
[Verbindung der Formel I, worin R = NMe 2 ; X - CI; W s 3-MethyImorphoIin-4-yl: R 3 = tBu; R 4 - H] 

[4S-(4a t 12aa)I-8XhIor-9-[[(2.4-d:fIuai^^ 

I t 4,4a,5,5a,6, ll/2a-octahydro-3 t 10,12 t l2a-tetrahydroxy-l,r.-dioxo-2-naphthacBncarboxam!d 
[Verbindung der Formel I, worin R - NMe 2 ; X = CI; W = (2 t 4-Difluorphenyl)-{2-phenyIethyl)amIno; R 3 ~ 
H; R 4 = H] 

[7S- (7ct,10aa)]-N-[9~ (Arrinocarbonyl) -3-Ch!or-4,7-bis (dirr.ethy lamlno)-5,5a,6, 6a,7, 10,10a, 1 2-octahydro- 
1 t 8 T 10a.l1-tetrahydroxy-10 t 12-dioxo-2-naphthacenyII-a-(mcthcxyam 

[Verbindung der Forme! I, worin R = NMe 2 ; X = CI; W = NHOMe; R 3 = Furan-2-yI; R 4 = CH 3 ] 

[7S-(7a.10au)H-[[9-(Aminocarbonyi)^ 

I , 8,10a, 11 -tetrahydroxy-10 T l2-dioxo-2-naphthacenyi]-amino-3-[(1 ,1-dimethylsthyi) amino]-4-oxobutansaure- 
mcthylcstcr 

[Verbindung der Forme! I, worin R = NMe 2 , X = CI; W = -NHTBu; R 3 = CH 2 COOMe; R 4 = H] 

[7S-(7a,10aa)]-4-[(9-(Aminocarbonyi)^ 

10a,11-tctrahydroxy-10,12-dioxo-2-naphthaccnyI]-amino]-3-(dimcthyIamino)-4-oxobutansa 
[Verbindung der Formel I, worin R = NMe 2 ; X = CI; W = NMe 2 ; R 3 = CH 2 COOMe; R 4 = H] 

[7S-(7a,10aa)]-y-[[[9-(Aminora^ 
10a,11-tctrahydroxy-10 f 12-dioxo-2-naphthaceny^^ 

[Verbindung der Formel I, worin R = NMe 2 ; X = CI; W = PyrroIidln-1-yI; R 3 = CH 2 CH 2 COOMe; R 4 = H] 

[7S-(7a,1 0aa)]-1 -[2-[[9-(Aminocarb^ 
10a,11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]amin^^ 

[Verbindung der Formel I, worin R = H ; X = CI; W = -2-MethoxycarbonyI-pyrroIidin-1 -yl; R 3 = CH 3 ; R 4 = H] 

[7S-(7a,10aa)]-N-[9-(AminocarbonyI)-3-chIor-7-(dimothylamino)-5,5a,6,6a,7,10,10a,1^ 
1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]-a-(4-hydroxyphenyl)-6-methyI-2,6-diaz 
2-acetamid 

[Verbindung der Formel I, worin R = H; X = CI; W = 6-Methy!-2,6-dIazablcyclo[2.1.1] heptan-2-yI; R 3 = 
hydroxyphenyl; R 4 = H] 

[4S-(4a,12aa)]-8-Chlor-4-(dimethylamino)-1,4,4a,5,5a,6,11, ^a-octahydro-S.IO.^.^a-tetrahydroxy-g-Hl- 
(4-mcthoxy-1-pipcrazinyl)-4-pcntcnoyl]amino]-1,11-dioxo-2-naphthacencarboxamid 

[Verbindung der Formel I, worin R = H; X = CI; W = 4-Methoxypiperazin-1 -yl; R 3 = CH 2 CH 2 CH=CH 2 ; R 4 
= H] 

[7S-(7a,10aa)]-N-[9-(AminocarbonyI)-3-cto^ 

I I -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl|-a-4-pyridyI-5-azabicyclo[2. 1 .1 |-hexan-5-acetamid 
[Verbindung der Formel I, worin R = H; X = CI; W = AzabicycIo-[2.1.1]hex-1-yl; R 3 = 4-Pyridyl; R 4 = H] 

Verbindung, ausgewahlt aus: 

[4S-(4a,12aa)]-9-[(a-Bromcyc!obutyIacetyI)^ 

tahydro-3, 1 0,12,1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacencarboxamid 

[Verbindung der Formel III, worin R = NMe 2 ; X = CI; R 4 = H; R 3 = Cyclobutyl; Y = Br] 

[4S-(4a, 1 2aa)]-9-[(a-Brom-a-cyc!oprop 

II, 1 2a-octahydro-3, 1 0,12,1 2a-tetrahydroxy- 1,11 -dioxo-2-naphthacencarboxamid 
[Verbindung der Formel lll } worin R = MMe 2 ; X = CI; R 3 = Cyclopropyl; R 4 = Me; Y = Br] 
[4S-(4a,12aa)]-9-[(a-Brom-(2-fury^ ,12a- 
octahydro-3,10,12,12a-tetrahydroxy-1 ,11-dioxo-2-naphthacencarboxamid 

[Verbindung der Formel III, worin R = NMe 2 ; X = CI; R 3 = Furanylmethyl; R 4 = H; Y = Br] 

[4S-(4a,12aa)]-9-[(a-Brom-(3-methoxycarbonyl-propionyl))-amino]-8-chIor-47-bis(dimeth ,4,4a, 5, 

5a f 6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid 

[Verbindung der Forme! ill, worin R = NMe 2 ; X = CI; R 3 = Methoxyicarbonylmethyl; R 4 = H; Y = Br] 

[4S-(4a,12aa)]-9-[(a-Brom(4-methoxycafa^ 

1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-1 ,11 -dioxo-2-naphthacencarboxamid 

[Verbindung der Formel (II, worin R = NMe 2 ; X = CI; R 3 = Methoxylcarbonylethyl; R 4 = H; Y = Br] 

[4S-(4<x,1 2aa)|-9-[(2-Brom-4-pentenoyI)amino]-8-chIor-4-(dimethyIamino)-1 ,4,4a,5,5a,6, 1 1 ,1 2a-octahydro- 
3,10,12,12a-tetrahydroxy-1 r 11 -dioxo-2-naphthacencarboxamid-hydrobromid 

[Verbindung der Formel III, worin R = H; X = CI; R 3 = -CH 2 CH=CH 2 ; R 4 = H; Y = F; Hydrobromidsalz] 

[4S-(4a,12aa)I-9-[((4-PyridyI)-a-bromace^ ,12a-cctahy- 
dro-3,10,12,12a4Gtrahydroxy-1,11-d:oxo-2-naphthaccncarboxarn!d-hydrobrom!d 
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[Verblndung der Formel III, worm R = H; X - CI; R 3 = 4-PyrldyI; R 4 = H; Y = Br; Hydrobromidsaiz] 

10. Verfahren zum Herstelien einer Vcrbindjng oder seiner organischen und anorganischen Sa : ze ooer Veta;ikom- 
plexe der Formel: 




gemaft Anspruch 1 , welches umfasst: Umset7en eines 9-[(HaIogenacyi)amldo]-7-(substituierten)-8-(substituier- 
tcn)-6-demethyI-6-dcoxytetracyc!ins, oder seiner organischen und anorganischen Salze odcr Mctallkomplexe der 
Formel: 




NH 2 



gemaB Anspruch 3, mit einem Nucleophii der Formel WH, worin W wie in Anspruch 1 definiert ist, in einem polar- 
protischen oder einem polar-aprotischen Losungsmitte! in einer inerten Atmosphare. 

11. Verfahren zum Herstelien einer Verbindung oder ihrer organischen und anorganischen SalzeoderMetallkomplexe 
der Formel: 




NH 2 



gema3 Anspruch 3, welches umfasst: Umsetzen eines 9-Amino-7-(substituierten)-8-(substituierten)-6-demethyl- 
6-deoxytetracycIins oder seiner organischen und anorganischen Salze oder Metallkomplexe der Forme!: 



64 



EP 0 582 789 B1 




mit einem gradan odor verzweigten Halogenacylhalogenid der Formal 



y 

worin Y, R 3 und R 4 wic in Anspruch 1 definiert sind und Q fur Halogen stent, ausgewahit aus Brom, Chlor. lod und 
Fluor, in einem inerten Losungsmittel, in einem polar-protischen Losungsmittel in Gegenwart einer Base. 

12. Verfahron zum Herstcilen ciner Vorbindung odor seiner organischen und anorganischen Salzc odcr Mctallkom- 
plexe der Formei: 




I 



gemaB Anspruch 1 , welches umfasst: Umsetzen eines 9-Amino-7-(substituierten)-8-(substituierten)-6-demethyI- 
6-dooxy-tctracyclins odor seiner organischen und anorganischen Salze Oder Motallkomplexe der Formcl: 



N(CH 3 ) 2 




mit einem graden oder verzweigten Saurechlorid der Formei: 
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W 



worin R 3 . R 4 und W wie in Anspruch 1 def.r.iert sind und X fur Halogen stent, ausgewahit aus Brom Chior. loti 
und Fluor, In cincm gccignctcn saurcn Spulmittcl und gcclgnctcn Losungsmittci. 

13. Verfahren zum Herstellen einer Verbindung der Forme!: 




gema3 Anspruch 1, welches umfasst: Umsctzcn eincs 9-[(substituicrton Glicyl)amido]-7-(substituicrtcn)-8-(sub- 
stituierten)-6-demethyl-6-deoxytetracyclins der Formel: 




gemaB Anspruch 1 , mit einem primaren Amin der Formel R 5 NH 2 oder einem sekundaren Amin der Formel 



in Gegenwart von Formaldehyd. 

14. Verwendung einer Verbindung gemaB Anspruch 1 fur die Herstellung einer Arznei zur Verhinderung, Behandlung 
Oder Bekampfung von bakteriellen Infektionen in warmblutigen Tieren. 

15. Pharmazeutische Zusammensetzung von Substanzen, umfassend e:ne pharmakologisch wirksame Menge einer 
Verbindung gema3 Anspruch 1 in Verbindung mit einem pharmazcutisch annohmbarcn Tragcr. 
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16. Veterinare Zusammensatzurg, welche sine pharmakologisch wirksame Merge einer Verblndung nach Ar.spruch 
1 und 2T.cn pharma/cutisch annchmba-cn Tragcr umfasst. 

17. Verwendjng einer VerbindunggemaB Anspruch 1 /urHorsteiiung einer Ar?nel yurVerhinderung. Behandiurg und 
Bekampfung von bakterie!Ien Infeklionen in warmblutigen Tieren, verursacht durch Bakterien mit den TetM- und 
TetK-Resistenzdeterminanten. 



Revendications 



1 . Compose de formules: 





dans lesquelles: 

X est selectionne parmi un groupe trifluoromethanesulfonyloxy, le brome, le chlore, le fluor et Piode; 
R est selectionne parmi 

(i) Phydrogene, le brome, le chlore, le fluor et Piode; et 

(ii) -NR 1 R 2 , et si R represente -NR 1 R 2 et si 



(a) R 1 represente Phydrogene, 

alors R 2 represente un groupe methyle, ethyle, n-propyle, 1-methylethyle, n-butyle, l-methyipropyle, 
2-methylpropyle ou 1 ,1-dimethylethyle; ou 

(b) R 1 represente un groupe methyle ou ethyle, alors R 2 represente un groupe m£thyle, ethyle, n- 
propyle. 1-methylethyle, n-butyle. 1-methyIpropyle ou 2-methylpropyle: ou 

(c) R 1 represente un groupe n-propyle, 

alors R 2 represente un groupe n-propyle, 1-methyIethyIe, n-butyle. t«methyIpropy!e ou 2-methyIpro- 
py!c; ou 
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(d) R 1 represents un grc::pe 1 -metfcylethyle. alors R 2 represents un grci;pe n-butyle, 1 -methylpropyle 
ou 2-mcthy:propyIc; 

(e) R 1 reprssente un groups r.-buty'o f 

alors R 2 represents un groupe n-butyls. 1 -meThy'prooyle ou 2-rnethyIpropyIo: 
5 (f) R 1 represente un groupe l-methyipropyle, alors 

R 2 represente un groupe 2-rrethyprcpyls; 
R 3 est selectionne parmi 

i : hydrogena, 

10 un groupe alkyle on C 1 a C B linsairs ou ramiflS, sclcctionnc parmi 

un groupe methyie, ethyle, propyle, isopropyle, butyle. isobutyis, psntyle, hexyle, heptyle et oc- 
tyle; 

un groupe a-morcapto(aikyIc en C, a C 4 ) selectionne parmi un groupe msrcaptomsthyls. a-mcr- 
captoethyle, u-mercapto-1-methyI-ethyIe, a-mercapto-propyle et a-mercaptobutyle; 
15 un groupe a-hydroxy(alkyle en C, a C 4 ) selectionne parmi un groupe hydroxy methyie, ot-hy- 

droxycthyls, a- hydroxy- 1-mcthylethy Is, a-hydroxy-propyle ct a-hydroxybutylo; 
un groupe carboxy(alky!e en C 1 a C 8 ); 

un groupe aryle en C s a C 10 selectionne parmi un groupe phenyls, ot-naphtyle et (3-naphtyIs: 
un groupe aryle en C 6 a C 10 substituc (la substitution etant sclectionncs parmi un groups hydroxy, 
20 un halogene, un groupe alkoxy en a C 4 , trihalo(aIkyie en C 1 a C 3 ) : nitro, amino, cyano, (alkoxy 

en C n a C 4 )carbonyIe : (alkyle en C 1 a C 3 )amino et carboxy) : 

un groupe aralkyie en C 7 a C 9 selectionne parmi le benzyie. Is 1-phenylethyle, le 2-phenylethyle 
et le phenylpropyle; 

un groups aralkylo on Cy a C 9 substitus [la substitution 6tant choisio parmi un halogsns, un 
25 groupe alkyle en C t a C 4 , un groupe nitro, hydroxy, amino, (alkyle en C 1 a C 4 )amino mono ou 

disubstitue, alkoxy en C 1 a C 4 , (alkyle en C 1 a C 4 )sulfonyle, cyano et carboxy]; 

R 4 est selectionne parmi Phydrogene et un groupe alkyle en C 1 a C 6 selectionne parmi le methyie, 
I'ethyle, le propyle. Tisopropyle, le butyle, I'isobutyle, le pentyle et I'hexyle; 
30 lorsque R 3 n'ost pas identique a R 4 , la stcreochimic du carbone asymstriqus (e'est-a-dirs Is carbons 

portant le substituant W) peut etre soit le racemate (DL) soit les enantiomeres individuels (L ou D) ; 
W est selectionne parmi 

un groupe amino; 

35 un groupe hydroxylamino; 

un groupe amino monosubstitue par un alkyle en C, a C 12 lineaire ou ramifie, la substitution etant 
selectionnee parmi le methyie, I'ethyle, le n-propyle, le 1-methylethyle, le n-butyle, le 1-methyl- 
propyle, le 2-methylpropyle, le 1 ,1-dimsthylethyle, le n-pentyle, le 2-methylbutyle, le 1,1-dime- 
thylpropyle, le 2,2-dimethylpropyle, le 3-methyIbutyIe, le n-hexyle, le 1-methylpentyle, le 1 ,1-di- 

40 methylbutyle, le 2, 2-di methylbutyle, le 3-methylpentyle, le 1 ,2-dimetylbutyle : le 1 ? 3-dimethylbu- 

tyle, Is 1-m6thyl-1-6thyIpropyle, I'hsptyls, Toctylo, Is nonylo, Is dscylc, Pund6cylc st Is dod6cylc, 
et les diastereoisomeres et enantiomeres dudit groupe amino monosubstitue par un groupe alkyle 
ramifie; 

un groups amino monosubstitu6 par un groups cycloalkylo cn C 3 a C 8 , la substitution 6tant s6- 
45 lectionnee parmi le cyclopropyle, le trans-1 ,2-dimethylcyclopropyle, le cis-1 ,2-dimethylcyclopro- 

pyle, le cyclobutyle. le cyclopentyle, le cyclohexyle, le cycloheptyle, le cyclooctyle, le bicyclo 
[2.2.1]-hopt-2-yls st Is bicycio[2.2.2]oct-2-ylc, ct Iss diastsr6oisomcros st 6nantiom6ros dudit 
groupe amino monosubstitue par un groupe cycloalkyle en C 3 a C B ; 

un groupe amino monosubstitue par un [cycloalkyle en C 4 a C 10 ]alkyle, la substitution etant se- 
so lectionnee parmi Is (cyclop ropy I)m6thylc, Is (cyclopropyl)6thylo t Is (cyclobutyl)msthyls, Is (trans- 

2-methylcycIopropyl)methyle etle (cis-2-methylcyc!obutyI)methyIe; 

un groupe amino monosubstitue par un alcenyle en C 3 a C 10 , la substitution etant selectionnes 
parmi un groupe allyle, le 3-butenyle, le 2-butenyIe (cis ou trans), le 2-pentenyIe, le 4-octenyle, 
le 2,3-dimethyI-2-butenyIe, le 3-methy!-2-butenyle, le 2-cycIopent6nyIe et le 2-cyclohexenyie; 
55 un groupe amino monosubstitus par un aryle en C 6 a C 10 , la substitution etant sslectionnee parmi 

!e phenyls et !e naphtyle; un groupe (aralkyie en C 7 a C 10 )amino. la substitution etant selectionnee 
parmi le benzyls, le 2-phenylethyle t le 1-phenylethyle, Is 2-(naphtyl)methyIe, Is 1-(naphtyl)me- 
thyls st Is phonyipropyle; 
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up. groups amino monosubstit^e par ur: groupe a^'c en C s a C 10 substitue [la substitution etant 
sclcctiorreo parm: un groups ucylo cn C t a C 5 , un aoyiamino en a C 5 , un alkyic cn C 1 a C 4 , 
un (aikyle en C 1 aC 8 )arnino monosuhstitue cu disubstitue. un alkoxy en C 1 a C 4 , un (alkoxy en 
C, a C 4 )carbcnyIe T un (alkyl en C- a C 4 ) sulfonyls. un amino, carbo>cy T cyano. halogene, hydroxy, 
r.itro et tr:haio(aIky!e en a C 3 )]; 

un groupe (alkyle en C 2 a C 14 )am;no lineaire ou ramifie disubst.tue de facon symetrique, la subs- 
titution etant seiectionnee parmi un groupe dlmethyie, diethyle, dilsopropyie, di-n-propyle, dibu- 
ty!e et diisobutyie; 

un groupe (cycloalkyio en C 3 a C 14 )amino disubstitue de facon symetrique, la substitution etant 
sfilcctlonnbo parm! un groupo dicyclopropylo. dicyclobutylc, dicyclopcntylc, dicyclohoxyic ct dl- 
cycioheptyie; 

un groupe (alkyle en C 3 a C 14 )amino lineaire ou ramifie) disubstitue de facon non symetrique, 
dans Icquei ie nombrc total d'atomcs do carbonc dans la substitution n'est pas supdriour a 14; 
un groupe (cycloaikyle en C 4 a C 14 )amino disubstitue de facon non symetrique, dans lequel Ie 
nombre total d'atomes de carbone de la substitution n'est pas superieur a 14; 
un groupe azacycloalkylc en C 2 a C 8 et un groupe azacycloalkyle en C 2 a C Q substituc, la subs- 
titution etant seiectionnee parmi I'aziridinyle. i'azetidinyie, Ie pyrrolidinyle, Ie piperidinyle, Ie 4-me- 
thylpiperidinyle, Ie 2-methylpyrro!;dinyIe, Ie cis-3,4-dimethyIpyrrolidinyIe, !e trans-3.4-dimethyI- 
pyrrolidinyle, Ie 2-azabicyclo[2.1 .1]hex-2-y!e t ic 5-azabicycIo[2,1 ,1]hcx-5-yIc, Ie 2-azabicycIo 
[2.2 ; 1]-hept-2-yIe, ie 7-azabicyclol2.2,1]hept-7-yIe, Ie 2-azabicycIo-[2.2.2loct-2-yle et les diaste- 
reoisomeres et enantiomeres dudit groupe azacycloalkyle en C 2 a C 8 et dudit groupe azacycloalk- 
yle en C 2 a C 8 substitue; 

un groupe 1 -azaoxacycloalkyl selectionne parmi Ie morpholinyie et Ie 1 -aza-5-oxocycIoheptane; 
un groupe 1 -azaoxacycloalkyl substitub, la substitution 6tant s6lectionn6c parmi un groupo 2- 
(alkyle en C 1 a C 3 )morpholinyle t un 3-(aikyle en a C 3 )isoxazolidinyle t le tetrahydrooxazinyle 
et le 3,4-dihydrooxazinyIe; 

un groupe [1 ,n]-diazacycloaIkylo ct un groupe [1 ,n]-diazacyc!oaIkylc substitu6 s6Iectionn6 parmi 
le piperazinyle, un 2-(alkyIe en C A a C 3 )piperazinyle, un 4-(aIkyle en C, a C 3 )piperazinyle, le 
2,4-dimethylpiperazinyIe, un 4-(alkoxy en C 1 a C 4 )piperazinyle, un 4-(aryloxy en C 6 a C 10 )pipe- 
razinyle, le 4-hydroxypip6razinylc, le 2,5 diazabicyclo-[2.2.1]hcpt-2-yIe, Ie 2,5-diaza-5-mcthyIbi- 
cycio-[2.2.1]hept-2-yle, le2,3-diaza-3-methylbicyclo-[2.2.2]oct-2-yIe, le2,5-diaza-5,7-dimethyIbi- 
cycIo-[2.2.2]oct-2-yle et les diastereoisomeres ou enantiomeres desdits groupes [1 ,n]-diazacy- 
cloalkylc ct [1 ,n]-diazacycloalkyle substituc; 

un groupe 1-azathiacycloalkyle et un groupe 1-azathiacycioaIkyle substitue selectionnes parmi 
le thiomorphoiinyle, un 2-(alkyIe en C 1 a C 3 )thiomorphoIinyle et un 3-(cycIoalkyle en C 3 a C 6 ) 
thiomorpholinyle; 

un groupe N-azolyle et un groupe N-azolyle selectionnes parmi le 1-imidazoIyle, Ie 2-(alkyle en 
C 1 a C 3 )-1 -imidazolyle, un 3-(alkyle en C t a C 3 )1-imida7oIyle, !e 1-pyrrolyle, ie 1-pyrazoIyle, un 
2-(alkyIeen a C 3 )-1-pyrrolyle, un 3-(alkyle en C t a C 3 )-1-pyrazoIyle : I'indolyle, Ie 1-(1 ,2,3-tria- 
zolyl), un 4«(alkyle en C 1 a C 3 )-1-(1 ,2,3-triazoIyi), un 5-(aIkyle en C t a C 3 )-1-(1 ,2,3-triazolyl), le 
4-(1, 2,4-tria7oIyl) : Ic 1 -tclrazolylc, le 2-t6trazoIylc et le benzimidazoiyle; 

un groupe (heterocycle)amino selectionne parmi le 2- ou le 3-furanylamino, le 2- ou le 3-thieny- 
lamino, le 2-, 3- ou 4- pyridylamino, le 2- ou 5-pyridazinylamino, le 2-pyrazinylamino, Ie 2-(imida- 
?oIyl)amino, le (benzimidazolyljamino ct le (bonzothiazolyl)amino et un groupo (h6terocyclc)ami- 
no substitue tel que defini plus haut, la substitution etant seiectionnee parmi un groupe alkyle en 
C 1 a C 6 lineaire ou ramifie; 

un groupo (h6t6rocyclc)m6thylamino s6Iectionn6 parmi le 2- ou le 3-furylm6thyIamino, Ic 2- ou 
le 3-thienyImethylamino, le 2-, 3- ou 4- pyridylmethylamino, le 2- ou 5-pyridazinyImethyIamino, 
le 2-pyrazinyImethyIamino, le 2-(imidazolyl)methyIamino, le (benzimidazolyl)methylamino et le 
(bonzothiazolyi) - m6thylamino, ct un groupe (h6t6rocydc) m6thylamino substitu6 tel que d6fini 
plus haut, la substitution etant seiectionnee parmi un groupe alkyle en C t a C s lineaire ou ram;fie; 
un groupe carboxyfalkyie en C 2 a C 4 )amino selectionne parmi I'acide aminoacetique. I'acide a- 
aminopropionique, I'acide f}-aminopropionique, I'acide a-butyrique et I'acide p-aminobutyrique, 
et les enantiomeres dudit groupe carboxy(alkyIe en C 2 a C 4 )amino; 

un groupe (alkoxy en C 1 a C 4 )carbonylamino, la substitution etant seiectionnee parmi un groupe 
methoxycarbonyle. ethoxycarbonyle, allyloxycarbonyle, propoxycarbonyle, isopropoxycarbony- 
le, 1,1-dimethy!ethoxycarbonyIe t n-butoxycarbonyle et 2-methyIpropoxycarbonyIe; 
un groupe (alkoxy cn C 1 a C 4 )amino. la substitution etant scIcctionn6o parmi un groupo mbthoxy, 
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ntrcxy. n-propoxy. 1-metr.yIethoxy. r-butoxy, 2-methyIpropoxy et 1 l-dmethylethoxy: 

un groupc (cycioaikoxy cn C 3 a C 8 ;amino sclcctionnd parm: un g-oupc cyclopropoxy, trans-1 ,2-di- 

methylcydoprcpcxy. c:s-l .g-d.rr.Gtrylcyctoprcpcxy, cyclobutoxy, cycicpentoxy, cyclohcxoxy, cy- 

cloheptoxy. cyciooctoxy, blcycio[2.2.1]hept-2-yloxy bicycIo[2.2.2]-cct-2-yioxy et les diastereoisc- 

meres et enantiomeres dudit groupe (cycloaikoxy en Cg a C 8 ) amino; 

et 

wn groupe (aryloxy en C B a C 10 ) seiectionne parmi un groupe phenoxyamino, 1 -naphtyloxyamlno 
et2-naphtyIoxyamino; un groupe (arylaikoxy en Cy-aC^) amino, !a substitution etantselectionnee 
parmi un groupe bcnzyloxy, 2,2-phenyIethoxy, 1-phenyIethoxy, 2-(naphtyi]methoxy, l-(naphtyl) 
mcthoxy ct phcnyipropoxy; 

R 5 et R s sont selectionnes indeper.damment parmi: 

(i) Thydrogene, avec !a condition que R 5 et R 6 ne peuvent representer tous deux I'hydrogene; 

(ii) un groupe alkyle en C 1 a C 3 lineaire ou ramifie seiectionne parmi un groupe methyle, ethyle, 
n-propylc ou 1-methylcthylc; 

(iii) un groupe aryle en C 6 a C 10 seiectionne parmi un groupe phenyle, a-napthyle ou p-naphtyle; 

(iv) un groupe araikyle en Cy a C 9 tel qu'un groupe ben?yle, 1-phenylethyle, 2-phenylethyle ou 
phcnylpropylc; 

(v) un groupe heterocyclique seiectionne parmi un cycle aromatique ou sature a cinq chainons, 
avec un heteroatomeN, O, S ou Se auquel un cycle benzo ou pyrido est facultativementfusionne: 




Z represcntc N, O f S ou So 

tel qu'un groupe pyrrolyle, N-methylindoIyle, indolyle, 2-pyrrolidinyle, 3-pyrrolidinyle, 2-pyr- 
rolinyle, tetrahydrofuranyle, furanyle, benzofuranyle, tetrahydrothienyle, thienyle, benzothienyle 
ou selenazolyle, 

(vi) un cycle aromatique a cinq chaTnons avec deux heteroatomes de N, O, S ou Se auxquels un 
cycle benzo ou pyrido est facultativement fusionne: 




2 ou Z 1 rcpr6scnte N, O, S ou So 

tel qu'un groupe imidazole, pyrazoiyle, benzimidazotyle. oxazoiyle, benzoxazolyle, inda- 
zolyle. thiazolyle, benzothiazoiyle, 3-alkyl«3H-imtdazo[4,5-b]pyridyle ou pyridylimidazolyle, 
(vii) un cycle sature a cinq chainons avec un ou deux heteroatomes de N. O, S ou Se et un 
heteroatome de O attache en position adjacente: 
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. A A 



(A etant selectionne parmi un hydrogene, un groups alkyle en C 1 a C 4 lineaire ou ramifie, 
un groupe aryle en C 6 , un groupe aryle en C 6 substitue (la substitution etant selectionnee parmi 
un halogcnc, un groupe alkoxy en C 1 a C 4 , un groupe alkyle trihalogcno en C 1 a C 3 , un groupe 
nitro, amino, cyano, (alkoxy en C 1 a C^) carbonyle, un groupe (alkyle en C 1 a C 3 ) amino ou un 
groupe carboxy; un groupe aralkyle en Cy a C 9 selectionne parmi le benzyle, le 1-phenylethyle, 
ic 2-phcnylcthyIo ou !c phcnylpropylc), 

comme le y-butyro lactam, la y-butyrolactone. I'imidazolidinone ou la N-aminoimidazolidino- 

ne. 

(viii) un cycle aromatique a six chainons avec un a trois heteroatomes N, par exemple un groupe 
pyridyle, pyridazinyie, pyrazinyle, triazinyle symetrique, triazinyie asymetrique, pyrimidinyle ou 
(alkyle en C 1 a C 3 )thiopyrida7inyio, 

(ix) un cycle sature a six chainons avec un ou deux heteroatomes de N, O, S ou Se et un hete- 
roatome de O attache en position adjacente, comme le 2,3-dioxo-1 -piperazinyle, le 4-ethyl- 
2,3-dioxo-1-pip6ra7inyIc, le 4-m6thyt-2,3-dioxo-1-pip6razinylc, le 4-cyclopropyl-2-dioxo-1-pip6- 
razinyle, le 2-dioxomorphoIinyIe, le 2-dioxothiomorphoIinyie: 

(x) - (CH 2 ) n COOR 7 , ou n represente 0 a 4 et R 7 est selectionne parmi i'hydrogene; un groupe 
alkyle en C, a C 3 Iln6airc ou ramifi6, sclectionn6 parmi Ic methyle, l'6thy!e, le n-propyle et le 
1-methylethyie; ou 

(xi) un groupe aryle en C 6 a C 10 selectionne parmi le phenyle, I'ct-naphtyle et le p-naphtyle; 

ou R 5 et R 6 pris ensemble representent - (CH 2 ) 2 B(CH 2 ) 2 -, 

B etant selectionne parmi (CH 2 ) n et n represente 0 ou 1 , -NH, -N(aikyle en C 1 a C 3 (lineaire 
ou ramifie]), -N(alkoxy en C 1 a C 4 ), I'oxygene, le soufre ou des congeneres substitues setection- 
nes parmi la proline (L ou D) ou le prolinate (L ou D) d'ethyle; 

et les sels organiques et mmeraux ou complexes metalliques pharmaceutiquement accep- 
tables. 

Compose selon la revendication 1, dans lequel: 

X represente le chlore. le fluor ou un groupe trifluoromethanesulfonyloxy; 

R est selectionne parmi Fhydrogene, le chlore ou -NR 1 R 2 , R 1 et R 2 representant independamment un groupe 
mdthyle ou 6thyle: 

R 3 et R 4 representent independamment Thydrogene, un groupe methyle ou ethyle, et lorsque R 3 n'est pas 
identique a R 4 , la stereochimie du carbone asymetrique (e'est-a-dire le carbone portant le substituant W) peut 
6tre soit le rac6matc (DL) soit les 6nantiom6res individuals (L ou D); 

W est selectionne parmi un groupe amino; un groupe methylamino ethylamino, n-propy!amino, 1-methylethy- 
lamino, n-butylamino, 1-methylpropylamino, cyclopropylamino, cyclobutylamino, pyrrolidinyle, piperidinyle, 
4-m6thyIpip6ridinylc, morpholinylc, pipbrazinyle, 4-(alkylc en C 1 a C 3 )pip6raziny!e, 1 -imidazolylc, 2-(a!kylc en 
O, aC 3 )-1-imidazoiyle, 3-(alkyleen a C 3 )-1-imidazolyle, 2-, 3-ou 4-pyridylmethylamino, carboxy(aIky!e en 
C 2 a C 4 )amino selectionne parmi I'acide aminoacetique, i'acide a-aminopropionique, I'acide p-aminopropio- 
nique, I'acide a-butyrique et I'acide p-aminobutyrique et les enantiomeres dudit groupe carboxy (alkyle en C 2 
a C 4 )amino: 

R s et R 6 sont selectionnes independamment parmi I'hydrogene, un groupe methyle, ethyle, n-propyie ou 1 -me- 
thylethyle; avec la condition que R 5 et R s ne peuvent tous deux representer Thydrogene; 
ou R 5 et R 6 pris ensemble representent - (CH 2 ) 2 B(CH 2 ) 2 -, B etant selectionne parmi (CH 2 ) n et n represente 
0 ou 1, -NH, -N(alkyie en C 1 a C 3 [iin6airo ou rnmifi6]), -N(alkoxy en C 1 a C 4 ) roxygeno, Ic soufre ou des 



71 



EP 0 582 789 B1 



congeneres substitues seiectionnes parmi la proline [L ou D) ol; Is prolinate (L D) cTethyle; et les sels 
crga^iqucs ct mincraux ou complexes metalliques pharmaccutiqucrnsnt acccptablcs. 

Compose de formule III: 




in 



dans laquelle 

Y est selectionne parmi le brome, le chlore, le fluor et node; et 
R, X, R 3 et R 4 sont comme d6finis dans la rcvendication 1 . 

Compose selon !a revendication 3, dans lequel: 

Y est selectionne parmi le brome, le chlore, le fluor et I'iode; 

X represente ou un groupe trifiuoromethanesulfonyloxy, le chlore ou le fiuor; 

R est seIectionn6 parmi I'hydrogene; le chlore, I'iode ou -NR 1 R 2 , dans laquelle R 1 et R 2 ropr6scntent chacun 

independamment un groupe methyle ou ethyle; 

R 3 est selectionne parmi I'hydrogene, un groupe methyle ou ethyle; 

R 4 est se!cctionn6 parmi I'hydrogene, un groupe methyle ou ethyle; 

lorsque R 3 n'est pas identique a R 4 la stereochimie du carbone asymetrique (e'est-a-dire le carbone portant 
le substituant W) peut etre soit le racemate (DL) soit les enantiomeres individuels (L ou D); et les sels organiques 
et mineraux ou complexes metalliques pharmaceutiquement acceptables de ceux-ci. 

Compose selon les revendications 1 a 3 : dans lequel lesdits sels ou complexes metalliques comprennent les sels 
ou complexes hydrochlorure, hydrobromure, hydroiodure, phosphorique, nitrique, sulfate, acetate, benzoate, ci- 
trate, de cysteine ou d'autrcs acides amin6s, de fumarate, glycolate, malbate, succinate, tartrate, alkylsulfonate, 
arylsulfonate, d'aluminium, de calcium, de fer, de magnesium ou de manganese. 

Compose selon la revendication 1, qui est Tun dos composes suivants: 

disulfate de [4S-(4a,12aa]-8-ch!oro-4-(dimethylamino)-9-[[(dimethylamino)acetyl]amino]-1 ,4 ; 4a.5,5a,6,11 , 
1 2a-octahydro-3, 1 0, 1 2,1 2a-t6trahydroxy-1 .11 -dioxo-2-naphtacdno carboxamidc 

[Compose de formule I dans laquelle R represente H; X represente CI; R 3 represente H; R 4 represente H; W 
represente MIV^: sel disulphate] 

[4S-(4a,12aa]-B-chloro-4-(dimcthyIamino)-9-[[(dimcthylamino)acctyI]am 
hydro-3.10.12,12a-tetrahydroxy'1,t1-dioxo-2-naphtacene carboxamide 

[Compose de formule I dans laquelle R represente H; X represente CI; R 3 represente H; R 4 represente H] 
[4S-(4a,12aa]-B-ch!oro^J-(dimethy^ 

hydro-3. 1 0.12,1 2a-tetrahydroxy-1 . 1 1 -dioxo-2-naphtacene carboxamide 

[Compose de formule I dans laquelle R represente NMe 2 ; X represente CI; W represente NMe 2 ; R3 represente 

H; R 4 represente H] 

[4S-(4a t 12aal-9-[[(butyIamino)a^ 

hydro-3 10 12 1 2a-t6!rahydroxy- 1.11 -dioxo-2-naphtaccnc carboxamide 
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[Compose de formule I dans laquelle R represente N Ve 2 ; X represent© Ci; W represente MHBu; R3 represente 

H; R 4 represente H] 

I7S-(7a t 10aa]-N-[9-(aminocafbony^ 

! ,8,1 0a,11 -tetrahydroxy-1 O t 12-dioxo-2-naphtacenyl]-(1 -H-pyrroIe-1 -acetamlde 

[Compose de formule I dans laquelle R represente NMe 2 ; X represente CI; W represente Ie groupe 1 H-pyrroie- 

1-yle; R 3 represente H; R 4 represente Hj 

[7S-(7a, 10aa]-N-[9-(aminocarbonyl)-3-chioro-47^ 

1 0a, 11 -tetrahydroxy-1 0,12-dioxo-2-naphtacenyl]-1H-pyra/:oIe-t-acetamjde 

[Compose de formule l dans laquelle R represente NMe 2 ; X represente CI; W represente Ie groupe 1H-pyra- 
zoIc-1-yIo; R 3 represente H; R 4 represente H] 

[4S-(4a,1 2aa]-8-chIoro-4 t 7-bis(dimethyIamino)-9-[t[(1 ,1 -dimethylethyi) amino] acetyl] amino]-1 ,4,4a,5,5a, 

e.H.iaa-octahydro-a.lO.^.^a-tetrahydroxy-l.n-dioxo-g-naphtacene carboxamide 

[Compos6 do formule I dans laquelle R roprdsente NMc 2 ; X repr6scntc CI; W rcpr6scntc le groupe NHTBu; 

R 3 represente H; R 4 represente H] 

[4S-(4a,12aa]-8<;hIoro-9-[[(cycIopropylam 

octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphtacene carboxamide 

[Compose de formule I dans laquelle R represente NMe 2 ; X represente CI; W represente Ie groupe cyclopro- 
pyiamino; R 3 represente H; R 4 represente H] 

[4S-(4a,12aa]-8-chloro-9-[[[(cyclobutyIoxy ,4,43,5,5a, 

6,11 ,12a-octahydro-3,10,12,12a-tetrahydroxy-1 ,11-dioxo-2-naphtacene carboxamide 

[Compose de formule I dans laquelle R represente NMe 2 ; X represente CI; W represente le groupe cyclobu- 

tyloxyamino; R 3 represente H; R 4 represente H] 

[7S-(7a,10aa]-N-[9-(aminocamony^ 

1 ,8, 10a, 11 -tetrahydroxy-1 0,1 2-dioxo-2-naphtacenyl]-1 -pyrrolidine acetamlde 

[Compose de formule I dans laquelle R represente NMe 2 ; X represente CI; W represente Ie groupe pyrrolidine- 

1-yle; R 3 represente H; R 4 represente H] 

[4S-(4a,12aa]-8-ch!oro-4,7-bis(d^ 

1,11-dioxo-9-[[[(propylamino)]acetyl]amino]-2-naphtacene carboxamide 

[Compose de formule I dans laquelle R represente NMe 2 ; X represente CI; W represente NHPr; R 3 represente 
H; R 4 repr6sente H] 

[4S-(4a,12aa]-8-chloro-4,7-bis(dimethylamino)-1 ( 4 t 4a,5.5a.6,11,12a-octahydro-3,10,12,12a-te^ 

I, 11 -dioxo-9-[[1 -oxo-2-(propylamino)]propyl]amino]-2-naphtacene carboxamide 

[Compose de formule I dans laquelle R represente NMe 2 ; X represente CI; W represente NHPr; R 3 represente 

H; R 4 represente H] 

[4S-(4a,12aa]-4,7-bis(dimethylamm 

hydro-3, 1 0 ; 1 2, 1 2a-tetrahydroxy-1 , 1 1 -dioxo--2-n aphtacene carboxamide 

[Compose de formule I dans laquelle R represente NMe 2 ; X represente F; W represente NMe 2 ; R 3 represente 
H; R 4 represente H] 

dihydrochlorure de [4S-(4a,12aa]-9-[[(butyIamino)]acetyl]amino]-8-chloro-4-(dimethylamino)-1 ,4,4a,5,5a,6, 

II, 12a-octahydro-3 t 10,12,12a-tetrahydroxy-1,11-dioxonaphtacene carboxamide 

[Compos6 de formule I dans laquelle R represente H; X represente CI; W represente NHBu; R 3 repr6sente 
H; R 4 represente H; derive hydrochlore] 

dihydrochlorure de [4S-(4a,12aa]-8-chloro-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3 I 10,12,12a- 
tetrahydroxy-t ,11 -dioxo-9-[[(propylamino)]ac6tyl]amino]-2-naphtacene carboxamide 

[Compose de formule I dans laquelle R represente H; X represente CI; W represente NHPr; R 3 represente H; 
R 4 represente H; derive hydrochlore] 

dihydrochlorure de [4S-(4a,12aa]-8-chloro-4-(dimcthylamino)-1,4,4a,5,5a p 6,11,12a-octahydro-3,10,12,12a- 
tetrahydroxy-1,11-dioxo-9-[[(pentylamino)]acetyi]amino]-2-naphtacene carboxamide 

[Compose de formule I dans laquelle R represente H; X represente CI; W represente un groupe phenylamino; 
R 3 repr6sente H; R 4 represente H; d6rlv6 hydrochlor6] 

dihydrochlorure de [4S-(4a,12aa]-8-chloro-4-(dimethylamino)-1 ,4,4a,5,5a,6,11 ,12a-octahydro-3,10,12 t 12a- 
tetrahydroxy-1 ,11 -dioxo-9-{[(methylamino)]acetyl]amino]-2-naphtacene carboxamide 

[Compose de formule I dans laquelle R represente H; X represente CI; W represente NHMe; R 3 represente 
H; R 4 represente H; derive hydrochlore) 

dihydrochlorure de [4S-(4a : 12aa]-8-chloro-9-[[(cyclopropyImethyIamino)]acetyl]amino]-4-(dimethylamino)-1 , 
4,43,5,58,6,11, 12a-octahydro-3,1 0,1 2, 12a-tetrahydroxy-1 ,11 -dioxo-2-naphtacene carboxamide 
[Compose de formule I dans laquelle R represente H; X represente CI; W represente un groupe cyclopropyl- 
m6thylamino; R 3 rcpr6sentc H- R 4 rcprdsonte H; derlv6 hydroch!or6] 
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dihydrochiorure de [7S-(7cO Qaa]-N-[9-(arcinocaito 

l2-octahydro-1 J.10a.l1-tfitrahydroxy-1C I 12^Ioxo-2-raphtaccnyI]-Vpyrro![dIno acetamidc 

[Compose de formuie I dans iaque'e R represente H; X reoresente Ci; W represente ie groupe pyrroiidine- 

1-yle; R 3 represente H; R 4 represente H; derive hydrochlore; 

dihydrochiorure de [7S-(7oUOaa]-N-[9-(arninocarto^ 

12-octahydro-1 r 8,10a,11-t^trahydroxy-10,12-dioxo-2-naphtac6nyl]-l-piperidinD acetamide 

[Compose de formuie I dans laquelle R represente H; X represente CI; W represente Ie groupe plperidlne- 

1-yle; R 3 represente H; R 4 represente H; derive hydrochlore] 

dihydrochiorure de [7S-(7a,10aa]-N-[9-(aminocarbonyO^^ 

l2-octahydro-13.10a.11-t6trahydroxy-10J2-dioxo-2-naphtac6nylh5-azabIcydo[2 

[Compose de formuie I dans laquelle R represente H; X represente Ci; W represente Ie groupe azabicyclo 
[2.1.1]hex-5-yIe; R 3 represente H; R 4 represente H; derive hydrochlore] 
dihydrochiorure de [4S-(4a,12aa]-8-chloro-9-[[(^ 

5,5a,6,11 ,12a-octahydro-3,10,12,12a-tetrahydroxy-1 ,11-dioxo-2-naphtacene carboxamide 

[Compose de formuie I dans laquelle R represente H; X represente CI: W represente un groupe cyclobutyla- 

mino; R 3 rcpr6sentc H; R 4 represente H; derive hydrochlore] 

dihydrochiorure de [7S-(7aJ0aa]-N-[9-(aminocarbonyl)-3-chloro-7-(dimethyiamino)-5,5a,6,6a,7 ) 10,10a f 
12-octahydro-1 : 8,1 0a,11 -tetrahydroxy-1 0,12-dioxo-2-naphtacenyI]-oe-ethyl-1 H-imida?oIe-1 -acetamide 
[Compose de formuie I dans laquelle R represente H; X represente CI; W represente Ie groupe 1 H-imidazoic- 
1-yie; R 3 represente H; R 4 represente Et; derive hydrochlore] 
[4S-(4a,t2aa]-8-chloro-9-[[2-(die^ 

tahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphtacene carboxamide 

[Compose de formuie I dans laquelle R represente H; X represente CI; W represente NEt 2 ; R 3 represente H; 
R 4 repr6sente H] 

[4S-(4a,12aa]-8-chloro-4-(dimethylam^ 

e.H.^a-octahydro-S.IO.^.^a-tetrahydroxy-I.H-dioxo^-naphtacene carboxamide 

[Compos6 de formuie I dans laquelle R repr6sente H; X repr6scnto CI; W represente NMe 2 ; R 3 represente Ie 
groupe 2-fluorophenyle; R 4 represente H] 

[4S-(4a,12aa]-8-chloro-4-(dimethylamino)-1 ,4,48,5,53,6,11 ,1 2a-octahydro-3, 10,1 2,12a-tetrahydroxy- 
1 ,11 -dioxo-9-[[1-oxo-4-ph6nyl-2-[(ph6nylm6thoxy)-butyl]amino]-2-naphtac6ne carboxamide 
[Compose de formuie I dans laquelle R represente H; X represente CI; W represente NHCH 2 Ph; R 3 represente 
Ie groupe 2-phenylethyle; R 4 represente H] 

[4S-(4a,12aa]-4-(dimethylamino)-9-[[(dimethylamlno)acetyl]amino]-8-fluoro-1,4,4a,5 r 5a,6,11 ,12a-octahydro- 
3,10,12,1 2a-tetrahydroxy- 1 , 1 1 -dioxo-2-naphtacene carboxamide 

[Compose de formuie i dans laquelle R represente H; X represente F; W represente NMe 2 ; R 3 represente H; 
R 4 represente H] 

|4S-(4ot,1 2aa]-4-(dimethylamino)-8-fiuoro-1 ,4,43,5,58,6,1 1 ,1 2a-octahydro-3,1 0,1 2, 1 2a-tetrahydroxy- 
1 ,11-dioxo-9-[[(propylamino)acetyl]amino]-2-naphtacene carboxamide 

[Compose de formuie I dans laquelle R represente H; X represente F; W represente NHPr; R 3 represente H; 

R 4 represente H] 

[4S-(4a,12aa]-4-(dimethy!amino^ 

3,10,12,1 2a-tetrahydroxy-1 ! 11-dioxo-8-[[(tri^ 

[Compose de formuie I dans laquelle R represente H; X represente 0-S0 2 -CF 3 ; W represente NMe 2 ; R 3 
repr6sente H; R 4 represente H] 

Compose selon la revendication 3, qui est Tun des composes suivants: 

[4S-(4a,12aa]-9-[(chloroacetyl)am 

3,10,12,12a-tetrahydroxy-1 : 11-dioxo-2-naphtacene carboxamide 

[Compose do formuie 111 dans laquelle R represente NMe 2 ; X represente CI; R 3 represente H; R 4 rcpr6sente 

H; Y represente CI] 

[4S-(4a, 1 2aa]-9-[(bromoacety0 

3,1 0,1 2, 1 2a-tetrahydroxy-1 ,11 -dioxo-2-naphtacene carboxamide 

[Compose de formuie III dans laquelle R represente NMe 2 ; X represente CI; R 3 represente H; R 4 represente 
H; Y represente Br] 

[4S-(4a,12aa]-9-[(a-bromopropionyl)amino]^^ 

hydro-3, 1 0.12,1 2a-tetrahydroxy- 1.11 -dioxo-2-naphtacene carboxamide 

[Compos6 do formuie III dans laquelle R represente NMc 2 ; X represente CI; R 3 rcpr6scntc H; R 4 represente 
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Mo; Y ropresento Bf 
[4S-(4a ? 12aa]-9-[(a-bromophcny:acc^^ 

hydrc-S.1C.l2.12a-!etrahydroxy-1.1l-ci;oxo-2-naphtac6ne carboxamido 

[Compose deformuie iii dans iaquclle R represente NMe 2 ; X represente CI: R 3 reproser.te H; R 4 represents 

Ph; Y represente Br] 

[4S-(4a t 12aaI-9-[(a-bromo-2,2-dim^ 

6,11, 12a-octahydro-3,1 0,12, 12a-t6trahydroxy-1,11-dIoxo-2-naphtacene carboxamido 

[Compose de formula f " dans laquelle R represente NMe 2 ; X represente CI; R 3 represente Id groupe isopro- 

pyle; R 4 represente H; Y represente Br] 

[4S-(4a,12aa]-9-[(a-bromo-(2,4-^ 

6,11 f 12a-octahydro-3,10,12 t 12a-tetrahydroxy-1 t 11-dioxo-2-naphtacene carboxamide 

[Compose de formule III dans laquelle R represente NMe 2 ; X represente CI: R 3 represente le groupe 2,4-di- 

fluorophcnyic; R 4 represents H; Y represente Br] 

[4S-(4a,12aa]-9-[(bromoac8ty!)ami 

3,10,1 2,1 2a-tetrahydroxy-1 .11 -dioxo-2-naphtacene carboxamide 

[Compose do formule ill dans laquelle R represente NMe 2 ; X represente F; R 3 represente H; R 4 rcpr6scntc 

H; Y represente Br] 

[4S-(4a,12aa]-9-[(bramoacetyI)amm 

3JO t 12,12a-t6trahydroxy-1,11-dioxo-8-[(trifluorom6thyI)sulfonyl]oxy]-2-naphtac6no carboxamide 
[Compose de formule 111 dans laquelle R represente NMe 2 ; X represente OS0 2 CF 3 ; R 3 represente H: R 4 
represente H; Y represente Br; derive hydrochlore] 

Hydrochlorure du [4S-(4a,12aa]-9-[(chloroacetyI)amino]-8-chloro^-(dimethyIamino)-1 ,4,4a,5,5a,6,11 ,12a- 
octahydro-3,10,12,12a-t^trahydroxy-1 ( 11-dioxo-2-naphtacene carboxamide 

[Compos6 de formule Hi dans laquelle R represente H; X reprbsente CI; R 3 represente H; R 4 repr6scnte H; 

Y represente CI; derive hydrochlore] 

Hydrobromure du [4S-(4a,12aa]-9-[(bromoacetyl)amino]-8-chloro-4-(dimethyIamino)-1 ,4,4a, 5,5a, 6, 11 ,12a- 
octahydro-3,1 0,1 2,1 2a-t6trahydroxy-1 ,11 -dioxo-2-naphtaceno carboxamide 

[Compose de formule III dans laquelle R represente H; X represente CI; R 3 represente H; R 4 represente H; 

Y represente Br; derive hydro bro me] 

Hydrochlorure du [4S-(4a,12aa]-9-[(2-chloropropionyi)amino]-8-chloro-4-(dim6thyIamino)-1 ,4,4a,5,5a, 

6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphtacene carboxamide 

[Compose de formule 111 dans laquelle R represente H; X represente CI; R 3 represente H; R 4 represente Me; 

Y represente CI; derive hydrochlore] 

Hydrochlorure du [4S-(4ct.1 2aaI-9-|(2-chlorobutyryl)amino]-8-chIoro-4-(dimethylamino)-1 ,4,4a,5,5a, 
6,11,1 2a-octahydro-3, 1 0,12,1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphtacene carboxam ide 

[Compose de formule II! dans laquelle R represente H; X represente CI; R 3 represente H; R 4 represente Et; 

Y represente CI; derive hydrochlore] 

Hydrochlorure du [4S-(4a,12aa]-9-[[(4-hydroxyphenyl)-a^hioroacetyl]amino]-8-chloro-4-(dimethy!amino)- 
1 ,4,4a,5,5a,6,1 1 ,12a-octahydro-3,1 0,12,12a-tetrahydroxy-1 ,11-dioxo-2-naphtacene carboxamide 
[Compost de formule III dans laquelle R represente H; X represente CI; R 3 represente !e groupe 4-hydroxy- 
ph6nyle; R 4 rcpr6sente H; Y represente CI; derive hydrochlore] 

Hydrobromure du [4S-(4a,12aa]-9-[[(2-fluorophenyl)-a-bromoacetyl]amino]-8-ch!oro-4-(dim6thylamino)- 
1, 4,4a,5,5a, 6,1 1 ,12a-oetahydro-3,1 0,12,1 2a-tetrahydroxy-1 , 11 -dioxo-2-naphtacene carboxamide 
[Compose de formule 111 dans laquelle R represente H; X represente CI; R 3 represente le groupe 2-f!uoroph6- 
nyle; R 4 represente H; Y represente F: derive hydrobromd] 

Hydrobromure du [4S-(4a,12aa]-9-[(a-bromo-4-phenyIbutyryl)amino]-8-chIoro-4-(dimethyIamino)-1 ,4,4a, 

5,5a,6,11,12a-octahydro-3 ,10,12, 12a-t6trahydroxy-1 ,11-dioxo-2-naphtaccno carboxamide 

[Compose de formule III dans laquelle R represente H; X represente CI; R 3 represente le groupe 2-phenyle- 

thyle; R 4 represente H; Y represente Br; derive hydrobrome] 

[4S-(4a,12aa]-9-[(bromoac6ty!)amm 

3,10,12,12a-tetrahydroxy-1.11-dioxo-2-naphtacene carboxamide 

[Compose de formule ill dans laquelle R represente H; X represente F; R 3 represente H; R 4 represente H; Y 
represente Br] 

!4S*(4<x,12aa]-9-[(bromoacetyI)amino|-4-(dimethyIamino)-1,4,4a,5,5a,6 t 11 .12a-octahydro-3,10,12,12a-tetra- 
hydroxy-1 t 11-dioxo-B-[[(trifIuoromethyI)suIfonyI]oxy]-2-naphtacene carboxamide 

[Compose de formule 1 1 1 dans laquelle R represente H; X represente OS0 2 CF 3 ; R 3 represente H; R 4 represente 
H; Y represente Br]. 



75 



EP 0 582 789 B1 



Compose selectionne parmi: 

[4S-(4a^2aa]-8-chlo^J-fe^ 

[[[(3-methy:cyc!cbu^l)amino]acetyrarrIno]-1 .11-tiIoxo-2-naphtacenecarboxfrn:tio 

[Compose de f crrnu:e I dans Iaqueile R represente NMe 2 ; X represente CI; W represente le groupe 3-methyI- 
cyclobuty lamina; R 3 represents H: R 4 represente H] 
[7S-(7o 10aa]-N-[9-(aminocamony^ 

1 ,8,9,1 Oa, 11 -tetrahydroxy-1 0,1 2-dioxo-2-naphlaceiiyI]-(3-melhy!-Spyrro]idine)acetam:de 

[Compose de formule I dans Iaqueile R represente NMe 2 : X represente CI; W represente !e groupe 3-methyi- 

pyrrolidlnc-1-yIc; R 3 represente H; R 4 represente H] 

[7S-(7a, 1 0au]-N -[9-(amin ocarbony^ 

1 ,8,1 0a,1l -tetrahydroxy-1 0,12-dloxo-2-naphtacenyl]-a-cyc!0butyMetrahydro-2H-1 ,2-isoxazine-2-acetamide 
[Compose deformulo I dans Iaqueile R represente NMc 2 : X represente CI; W rcprdsento Ic groupe tStrahydro- 
2H-1 ,2-isoxazine-2-yle; R 3 represente H; R 4 represente H] 

[4S-(4a ( 12aa]-B-chIoro-4,7-bis(dimethyIamino)-1.4 : 4a 5 5a 6,11 ,12a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy- 

1 ,11-dioxo-9-t[phcnyI[(phcnyImcthyI)amino]acctyl]amjno)-2-naphtaccnc carboxamldo 

[Compose de formule I dans Iaqueile R represente NMe 2 ; X represente CI: W represente le groupe phenyl 

(phenylmethyl)amino; R 3 represente H; R 4 represente H] 

[7S-(7a,10aa]-N-[9-(aminocarbonyI^ 

1 ,8,1 0a,11 -tetrahydroxy-1 0,1 2-dioxo-2-naphtacenyI]-a-cycIopropyI-a-methyl-1 -azetidine acetamide 
[Compose de formule I dans Iaqueile R represente NMe 2 ; X represente CI; W represente le groupe azetidine- 
1-yle; R 4 represente CH 3 ; R 3 represente un groupe cyclopropyle] 
[7S-(7a,10aa]-N-[9-(aminocarbonyl)^ 
1 0a,1 1 -t6trahydroxy-1 0,1 2-dioxo-2-naphtac 

[Compose de formule I dans Iaqueile R represente NMe 2 ; X represente CI; W represente le groupe 3-methyl- 

morphoIine-4-yIe; R 3 represente tBu; R 4 represente H] 

[4S-(4a,12aa]-8-chloro-9-[[(2 ; 4-difluoroph^^ 

1 ,4,48,5,53,6,11 ,12a-octahydro-3,10,12,12a-tetrahydroxy-1 ,11-dioxo-2-naphtacene carboxamide 
[Compose de formule I dans Iaqueile R represente NMe 2 : X represente CI; W represente le groupe (2,4-di- 
fIuorophcnyl)(2-ph6ny!6thyl)amino; R 3 rcpr6sentc H; R 4 rcpr6scntc H] 
[7S-(7a,10aa]-N-[9-(aminocarbonyI)-3-chloro-^^ 

1 ,8,1 0a,11 -tetrahydroxy-1 0,1 2-dioxo-2-naphtacenyl]-a-(methoxyamino)-a-methyl-2-furane acetamide 
[Compose de formule I dans Iaqueile R represente NMe 2 ; X represente CI; W represente le groupe NHOMe; 
R 3 represente le groupe furane-2-yle; R 4 represente un groupe CH 3 ] 

methylester de Pacide [7S-(7a, 1 0aa]-4-[[9-(aminocarbonyl)-3-chloro-4,7-bis(dImethylamino)-5,5a,6,6a, 
7,10,1 0a,1 2-octahydro-1 ,8. 1 0a. 1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphtacenyl]-amino-3-[(1 ,1 -dimethylethyl) 
amino]-4-oxobutanoique 

[Compose de formule I dans Iaqueile R represente NMe 2 ; X represente CI; W represente le groupe NHTBu; 
R 3 represente le groupe CH 2 COOMe; R 4 represente H] 

methylester de I'aclde [7S-(7a,1 OaaH-Kg-taminocarbonylJ-S-chloro^J-bistdimethylaminoJ-S^a.e.ea, 
7,10,1 0a,1 2-octahydro-1 ; 8 ; 1 0a.1 1 -tctrahydroxy-1 0,12-dioxo-2-naphtacenyl]amino]-3-(dim6thyIamino)- 
4-oxobutanoique 

[Compose de formule I dans Iaqueile R represente NMe 2 ; X represente CI; W represente NMe 2 ; R 3 represente 
CH 2 COOMe; R 4 rcpr6scnte H] 

methylester de I'acide [7S-(7a,10aa]-y-[[[9-(aminocarbonyl)-3-chIoro-4,7-bis(dimethy!amino)-5 ) 5a t 6,6a, 
7, 10,10a,12-octahydro-t8.10a : 11 -tetrahydroxy-1 0,12-dioxo-2-naphtacenyl]amino]carbonyI]-1 -pyrrolidine 
butanoiquc 

[Compose de formule I dans Iaqueile R represente NMe 2 ; X represente CI; W represente le groupe pyrrolidin- 

1- yle; R 3 represente CH 2 CH 2 COOMe; R 4 represente H] 
m6thylcstcr do la [7S-(7a,10aa]-1-[2-[I9-(aminocarbonyI)-3^ 

12-octahydro-1 ,8.1 0a,11 -tetrahydroxy-1 0,12-dioxo-2-naphtacenyIIamino]-1-methy!-2-oxoethyI]proIine 
[Compose de formule I dans Iaqueile R represente H; X represente CI; W represente le groupe 2-methoxy- 
carbonyI-pyrroIidin-1-yIe ; R 3 represente CH 3 ; R 4 represente H] 
[7S-(7a,10aal-N-[9-(aminocamonyl)-3-cW 

11 -tetrahydroxy-1 0,12-dioxo-2-naphtacenyI]-a-(4-hydroxyphenyl)-6-methyI-2,6-dia7abicycIo-[2.1.1.]heptan- 

2- acetamide 

[Compose do formule I dans Iaqueile R represente H: X represente CI; W represente :e groupe 6-methyl- 
2.6-d a7ablcycIo-[2.1.1.;hcptan-2-yIo ; R 3 rcpr6scnte l'hydroxyph6nyIo; R 4 represents H] 
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[4S-(4o f 12aa]-8*chIorD-4*(dim£thyIam:r.o)-1 A4a ! 5 t 5a.B.11.l2a-octahydro-3,10,12 t 12a-tetrahydroxy-9-t[(1- 

(4-mcthoxy-l -p:pcraidnyi)-4-pcntcnayi]amino]-* ,11 -diaxe-2-naphtacfcno carbcxamidc 

[Compose defcrmuie : dans iaqueKe R represents H: X represents C; W represents !e groupe 4-msthoxypi- 

pera7ln-1-y!o: R 3 represente CH 2 CM 2 CH - CH 2 : R 4 represents K 

[7S-(7a,1CaaI-N\9-(am!nocartoony 

11-tetrahydroxy-lO,12-dioxo-2-naphtacenyl]-a^ 

[Compose de formule I dans laqueile R represents H: X represente CI: W represente i'a7abicycIo-[2.1 .1 .]hex- 
1-yIo ; R 3 represents le groups 4-pyridyIe; R 4 represents H] 

9. Compos6 sslsctionnb parmi 

[4S-(4a,12aaJ-9-[(a-bromocyclobuty^^ 

octahydro-3 t 10,12,12a-tfitrahydroxy-1,11-dioxo-2-naphtac6nc carboxamide 

[Compose de formule ill dans laquelle R represents NMe 2 ; X represente CI; R 4 represente H; R 3 represente 
le groups cyclobutyls; Y represente Br] 

[4S-(4a,12aa]-9-[(a-bromo-a-cyclopropylpropionyI)amino]-8-chIoro-4,7-bis-(dim6thyIamino)-1 ,4,4a,5,5a, 

6,11 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphtacene sarboxamide 

[Compose de formule III dans laquelle R represente NMe 2 ; X represente CI; R 3 represente le groups syclo- 

propylo; R 4 rspressnts Ms; Y rspressnts Br] 

[4S-(4a,12aal-9-[(a-bromo^-(2-fuiyO 

6,11,12a-octahydro-3,10,12 T 12a-tetrahydroxy-1 f 11-dioxo-2-naphtaoene sarboxamide 

[Compose de formule III dans laquelle R represente NMe 2 ; X represente CI; R 3 represente le groupe furanyl- 
methyle; R 4 represente H; Y represente Br] 
[4S-(4a, 1 2aa]-9-[(a-bromo-a-(3-m6tho^ 

1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphtacene carboxamide 
[Compose de formule III dans laquelle R represente NMe 2 : X represente CI: R 3 represente le groupe methoxy- 
carbonylmsthyls: R 4 rspr6ssnts H; Y rsprsssnts Br] 
[4S-(4a,12aa]-9-[(a-bromo-a-(4-meth^ 

5,5a,6,11 f 12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphtaeene carboxamide 

[Compose- de formule 111 dans laquslle R repr6sents NMs 2 ; X rsprdssnto Ci: R 3 rspressnts Is groups mcthoxy- 

carbonylethyle; R 4 represente H; Y represente Br] 

hydrobromure du [4S-(4a,1 2aa]-9-[(2-bromo-4-pentenoyl)amino]-8-chloro-4-(dimethylamlno)-1 ,4,43,5,5a, 
6, 1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-tctrahydroxy-1 , 1 1 -dioxo-2-naphtacons carboxamido 

[Compose de formule HI dans laquelle R represente H; X represente CI: R 3 represente-CH 2 CH-CH 2 ; R 4 re- 
presente H; Y represente F: derive hydrobrome] 

hydrobromure du [4S-(4ct,12aa]-9-[((4-pyridyl) - a-bromoacetyl)amino]-8-chIoro-4-(dimethylamino)-1 ,4,4a, 
5,5a, 6,11,1 2a-octahydro-3,1 0, 1 2, 1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphtacene carboxamide 
[Compose de formule 111 dans laquelle R represente H; X represente CI; R 3 represente le groupe 4-pyridyle; 
R 4 represente H; Y represente Br; derive hydrobrome] 

10. Proc6d6 do production d'un compose ds formulo (I) ou do sss ssls organiquos ou min6raux ou comploxss mstal- 
liques de formule: 




selon la revendication 1 , qu: comprend la mise en reaction d'une 9-[(ha!oacyI)amidol-7-(substitution)-8-(substi- 
tut;on)-6-dcmcthyI-6-dcsoxyt6tracycIinc ou do son sol organiqus ou mineral ou ccmplsxc mcta!!:quo do formule 
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N(CH 3 ) 2 




III 



selon la revendication 3, avec un nucieophile de formule WH dans laquelle W estcomme defini a la reven- 
dication 1 , dans un solvant protoniquo polairc ou aprotoniquc polaire et sous unc atmosphere incrte. 

Procede de production d'un compose ou de son sel organique ou mineral ou son complexe metallique de formule 




selon la revendication 3, qui comprend la mise en reaction d'une 9-amino-7-(substitution)-8-(substitution)- 
6-demethyl-6-desoxytetracycline ou son sel inorganique ou mineral ou complexe metallique de formule: 




avec un halogenure d'haloacyle lineaire ou ramifie de formule: 
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Y 



dans laqucllc Y t R 3 ct R 4 sont commo ddfinis a ta revendication 1 ct Q est un halogcnc s6!cctIonn6 parmi Ic 
brome, Iechiore, I'iode et le fluor, dans un solvant inerte, dans un sofvant protonique poiaire et en presence d'une base. 

1 2. Proc6d6 do production d'un compos6 ou do son sol organiquo ou mineral ou do son comploxo m6tailiquc do formule: 




I 



selon la revendication 1, qui comprend la mise en reaction d'une 9-amino-7-(substitution)-8-(substitution)- 
6-demethyl-6-desoxytetracycline ou son sel organique ou mineral ou son complexe metallique de formule: 




avec un chlorure d'acide lineaire ou ramifie de formule: 



W 



dans laquelle R 3 , R 4 et W sont comme deflnis a la revendication 1 et X represente un haiogene selectionne 
parmi le brome, le chlore, i'iode et le fluor dans un absorbant acide approprie et un solvant approprie. 

13. Proccde do production d'un composd do formule: 
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solon la revendication 1 avcc une amine primairc de formule R 5 NH 2 ou uno amine sccondairc dc formulc: 

35 

R s 



40 



on presence d'un formald6hyde. 

45 

14. Utilisation d'un compose selon la revendication 1 pour la preparation d'un medicament pour la prevention, le trai- 
tcment ou le controle d'infections bactbrienncs chez des animaux a sang chaud. 

15. Composition pharmaceutique comprenant une quantite pharmacologiquement active d'un compose selon la re- 
50 vendication 1 on association avcc un support pharmaccutiqucment acceptable. 

16. Composition veter;naire qui comprend une quantite pharmacologiquement active d'un compose selon la revendi- 
cation 1 en association avec un support pharmaceutiquement acceptable. 

55 17. Utilisation d'un compose selon la revendication 1 pour la preparation d'un medicament pour la prevention, le trai- 
tement ou le controle d'infections bacteriennes provoquees chez des animaux a sang chaud par des bacteries 
presentant des determinants resistant au TetM et au TetK. 
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